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OFERATION AND MAINTENANCE MANUAL
FLOGD FROTECTION SYSTEM
SFRINGFIELD, MASSACHUSETIS

FOREWORD

The mere construction of an adequate system of dikes,
walls, gates, and pumping plants is not permenent security
ageinst floods. To have complete assurance against floods it
is necessary that the system, after being constructed, be care-
fully maintained at all times and be properly operated during
flood periods. The necessity for proper maintenance is imper-
ative in view of the fact that extensive damage or even the
logs of life may be incurred through failure of a critical
e¢lement of the system at flood time, csused by deterioration
or damage that could heve been avoided by proper maintemsnce.
Faulty operation at flood time can cause considerable damage
and may nullify the functioning of the entire proteotive
system. Proper maintenance and correct operation of the flood
protection system require that responsible local persons have
a thorough understanding of the functions of the various units
of the system and the best methods of meinteining and operating
the system.. Maintenance and operation shall be provided in
strict accordance with the regulations prescribed by the
Secretary of War and as amplified by this Menual.
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SECTION I
INTRODUCTION

1«01, AUTHORIZATION. ~ That portion of the flood protection
facilities between the North End Bridge and the Boston & Albeny
Rallroad Bridge was authorized under the provisions of the Emergency
Relief Appropriation Act of June 29, 1937. All other portions of
the existing flood protection works for the City were authorized by
the Flood Control Act of June 28, 1938 (Public Noe 761, 75th Congress).

1-02. LACATION. - The project is located in the City of Spring-
field, Hempden County, Massachusetts, on the east bank of the Comn-
necticut River from approximately River Mile 75 to River Mile 79.

1-03, DATES OF CONSTRUCTION. =~ Construction dates of the
various sections wore &s follows: The section from the YNorth End
Bridge to the Boston & Albany Bridge was started December 6, 1937
and completed Jume 30, 1938; the section from the Chicopee Town Line
to the North End Bridge was started December 13, 1938 and completed
October 21, 1939; the section from Memorial Bridge to South End
Bridge was started July 12, 1930 and . completed May 3, 1940; the sec-
tion from the Commectiout River up the Mill River to the Bay State
Thread Company was started Mey 7, 1940 and completed May 21, 191.

1-0L. GENERAL DESCRIPTION. - The flood protection system  con-
sists of approximately 3,890 feet of earth dike, 11,16l feet of
conerete flood wall, 1,600 feet of pressure conduit, and appurtenant
drainage features to supplement the City system of disposal of ine
terior drainage., There are six pumping stations in the system built
by the City of Springfield. See Plates XXVII to XLIII of Appendix
"p* for plans snd profiles of the system. '

1~05. PROTECTION PROVIDED. -~ The dikes and walls are designed
to protect apainst a design Ilood, greater than any of record, re-
duced by the approved plan of twenty reservoirs. Only three of the
twenty reservoirs have been built. The dike and wall grades are,
at all points, equal to or above the maximum stage of the greatest
flood of record, that of March 1936.

The section of wall built in Chicopee, from the Chicopee-
Springfield tomn line north to high ground, protects portions of
both cities. Operation end maintensnce of this section of the pro-
tective works is primarily the responsibility of the City of Chic~
opee; however, the cities of Springfield aend Chicopee should cooper-
ate during flood perioeds in order to coordinate their sctivities o
the best interest of both cities.

1-06., LOCATION MAP. - See Plate VI of Appendix "D" for locatiom
map. .



SECTION II

1OCAL COOPERATION REQUIREMENTS

2~01. PFLOOD CONTROL ACTS. - Section 3 of the Flood Conbtrol Act

of June 22, TJ%6 (Public No. 738, Thth Congress) states:

"rhat hereafter no money appropriated under
authority of this Act shall be expended on the
construction of any project unbil States, polit-
ical subdivisions thereof, or other responsible
local agencies have given assurances satisfactory
to the Secretary of War that they will (a) pro-
vide, without cost to the United States, all lands,
easements, and rights-of-way necessary for the
construction of the project, except as otherwise
provided herein; (b) hold and save the United
states free from damages due to the comstruction
works; (c¢) maintain and operate all the works,
after completiom, in aceordance with regulations

. preseribed by the Secretary of War."

The Flood Control Act of June 28, 1938 (Public No. 761, 75th Congress),
which authorized the local protection works for Springfield, Massa-
chusetts, states that the provisions of (a), (b), and (¢) of Section

3 of the June 22, 1936 Act would still apply.

2~02. ASSURANCE QF LOCAL COOPERATION. = The f.‘ollcwn.ng assurancas
were furnished by the City oI’_Sfaringf'—T&T

&+ For the section of the system from North End
Bridge To the Boston & Albany Railroad Bridge, the City
executed an assurance on December 27, 1957 and it was
approved by the Secretary of War on Januery 15, 1938,
ED 7402 (Conn. River)-383.

b. For the section of the system from the Chic-
opse Town Line to the North End Bridge, the City ex-
ecuted an assurance on Jenmuary 5, 1939 and it was
approved by the Secretary of War on February 6, 1939,
ED 6500 (Comn. River - Springfield)-2.

¢e For the section of the system from the
Memoriel Bridge to the South End Bridge, the City ex-
ecuted an assurance on April 21, 1939 and it was ap-
proved by the Secretary of War on Ma.y 16, 1939, ED
7ho2 (Conn. R. = Springfield)-10,

d. For the section of the system extending up
the ¥ilT River from the Commecticut River to the Bay
State Thread Company, the City executed an assurance
on March 22, 1940 and it was epproved by the Secretary
of War on April 19, 1940, ED 7,402 (Conn. R. - Spring-
field)=30,

Copies of the assursnces are included in Appendix "B" of this Manual.
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SECTION IIT:

GENERAL REGULATIONS

3«01, PURPOSE OF THIS MANUAL. - The purpose of this manuel is
%o present dE¥ailed injormetion to be used as & guide in complying
with "Flood Control Regulations - Maintenance and Operation of Flood
Control Works" as approved by the Acting Secretary of War on August
9, 194l;, and published in the Federal Register on August 17, 194L,
2 copy of which is bound in the back of this volume as Appendix "A",
In executing assurances of local ocooperation for the Springfield
project, the City hes agreed to maintain and operate the completed
works in accordance with those Regulations. The Regulations are
intended %o cover all local protection projects constructed by the
Department throughout the United States, are general in nature, and
obviously camot give detailed instructions for the maintenance and
operation of a specifiec project. The details set forth in this ‘
menual for meintenance and operation of the Springfield projeet are .
intended to supplement the Regulations to permit obtaining all the
benefits and protection against floods for which the project was
designed. Failure to maintain and operate the project as required
by the Regulations end as detailed herein can ceuse severe property
losses and loss of life and can result in an irreparable loss of
‘confidence in the flood protection system by citizens who have in-
vested their funds on the basis of the protection which it provides.

' 3=02, GENERAL RULES AND REGULATIONS. - a. The general rules
of the regulations presoribed by the Secretary of War are in guota-
tion marks below and are defined further by remarks under each
quotation.

‘ (1) "rhe structures and facilities constructed by
the United States for local flood protestion shall be continuously
maintained in. such a manner and operated at such times and for such
periods as may be necessary to obtain the maximm benefits.”

(a) These requirements cannot be overstressed
end . the City suthorities must meke edequate provisions for funds,
persomnel, equipment, and materials to allow for the proper mainte-
nance end operation of the flood protection works.

(@) "“rhe State, politicel subdivision thereof, or
other responsible local agency, which furnighed assurance that it
will maintain and operate flood control works in accordance with
regulations preseribed by the Secretary of War, as required by lew,
shall appoint a permenent committee consisting of or headed by an
official hereinafter called the "Superintendent," who shall be
responsible for the development and maintensnce of, and directly in
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charge of, an organizetion responsible for the efficient operation
and maintenance of all of the structures and facilities during flood
periods and for contimuous inspection emd maintemance of the project
works during periods of low wa'ber, all without cost to the United
St&tOGo

{a) The cormittee should be camposed of coan-
petent members, preferably men experienced in engineering or oomne~
struction work of a nature gimiler to the flood protection works.
The ocommittee must be given broad suthority to carry out its re-
aponsibilities.

(3) "A reserve supply of materials needed during a
f£1o0d emergency shall be kept on hand at all times."

(a) Materials such as sand bags, lumber, nalls,
rope, cinders, etc., and tools such as picks, shovels, harmers, sews,
crowbars, etc., should be obtained and held in reserve to meet any
ordinary emergency that mey occur during flood periods. Borrow pits
for embankment materials should be secured and sources of where to
obtain additional supplies of materials, tools and equirment should
be well established in order that these articles ¢an be obtained
quickly in case of an emergency.

(4) "™No encroachment or trespass -which will ade
versely affoct the efficient operation or maintenance of the project
works shall be permitted upon the rights~of-way for the protective
facilities."

() ‘The grazing of cattle, dispdsa,l of rubbish,
erection of fences, or berriers, wearing of foot paths or eny form
of trespassing on the project must be prohibited.

(5) "No improvement shall be passed over, under, or
through the walls, levees, improved chammels or floodways, nor shell
eny excavation or construction be permitted within the limits of ‘the
project right-or-way, nor shall eny change be made in emy feature of
the works without prior determirnation by the District Engineer of
the War Department or his. euthorized representative that such im-
provement, excevation, construction, or alterstion will not adversely .
affect the functioning of the protective facilities. Such improve-
ments or elterations as mey be found to be desirable and permissible
under the above determination shall be constructed in accordance -
with standard engineering practice. Advice regarding the effect of
proposed improvements or alterebions on the functioning of the proj-
ect and information concerning methods of construetion acceptable:
under standard engineering practice shall be obtained from the
Distriot Engineer or, if otherwise obtained, shall be submitted for
his epproval. Drawings or prints showing suoh improvements or
alterations as finally constructed shall be furmished the Distriet
Engineer after completion of the work."

-l -



(a) Any contemplated improvements or alterations
as outlined above must be submitted to the U. S. Engineer Office,
Providence, Rhode Islend, end the approval of the Pistriet Enginecer
obtained prior to the City suthorizing the work. All requests for
approvel shall be in writing end complete drewings, in duplicate, ome
set of which shall be in reproducible form, must be submitied along
with a full description of the work intended. The City will be held
responsible for cobtaining prior epprovel from the U. S. Engineer
Office, of any improvements or alteratione proposed by themselves,
private parties or any public parties. The City shell furnish the
District Engineer as-built drawings, in duplicate, of the completed
work.

(6) "It shall be the duty of the superintendent to
submit a semi-annuel report to the District Engineer covermg inspec~
tion, maintenance, and operation of the protective works."

, (a) See paragraph 3«05 of this manual for in-
structions on submittinty reports.

(7) "The District Engineer or his authorized repre-
sentatives shall have access at all times to all portions of the
protective works."

(a) The District Engineer or his representetives
will meke periodic inspections of the protective works to determine
if the project is being properly maintained and operated by the City.

{8) ™Meintenence measures or repairs which the Dise
trict Engineer deems nhecessary shall be promptly teken or mede,"

‘ (a) The City should maintain the facilities
end keep them in good Tepair and not wait for the District Engineer
to call such metters to their attention. The Distriet Office will
advise the City how to make amy major repairs to the facilities.

{9) "Appropriate meesures shall be taken by looal
euthorities to insure that the activities of all local organizations
operating public or privete facilities comected with the protective
works are coordinated with those of the Superintendentt's orgeniza-
tion during flood periods."

(&) The City should formulate plens and nego-
tiate agreements with Tooal organizations and companies, who are
operating facliities comnected with the protection works, to insure
that their activities will be properly coordinated with the Super-
intendent's organization during flood per:odso

{10} "The War Depertment will furnish local interests
with an Operation snd Malntenance Mamual for each completed project,
or separate useful part thersof, to assist them in carrying out their
obligations under these regulations."

-5-:-



(a) The flood control committee should femil-
jarize themselves.with the contents of the manusl. The superinbendent
should conduct classes to instruct his subordinates in the proper
maintenance and operation of the flood protechion facilities as out«
lined in the mermumal. " The City authorities are encouraged to cell on
the U. S« Enginéer District Office for eny additional advice or in~
structions required by them in carrying out the City's obligations
for mainteining snd operating the flood protection facilities.

203, MAINTENANCE. - _a.;. The word "maintenance®, as used in
this Manuel, epplies to the upkesp, repair, and care of the work
constructed by the War Department and turned over to the City.

' b. Proper maintenance is essentiel and must be rigidly
enforced if The flood protection facilities are to function properly
during flood periods. The salient points of meintenance are:

(1) The Superintendent must have an organi za:bi on
competent to perform the werk.

~ (2) Responsible members of the organization must
be familiar with every inch of the projeot.

(3) The component parts of the facilities and their
funetion must be understood by the responsible members of the or-
genization in order to meintain the facilities up to the standards
of the original constructiom.

(4) Repairs to any of the project works shall be
made with like or similar materials.

(5) BEnoroachments on, and abuse of the fe.cllities
mast not be a.llowed. .

(6) Install stop-loga and test ga’ces, valves, otce,
et stated intervals to discover difficulties, umworkable parts, and
shortages that may affeet the operation of the fecilities at flood
pericds.

(7) Make reguler inspections of ell of the facilities
in a thorough menner by actually walking the system and ca.refully
looking for any signs of deterioration, need of repair or upkeep,
meking notes of the features that require attention; take necessary
action to have the feults remedied amd re-inspect: the work to se0 if
it is done to satisfactory stendards.

c. Further instructions regarding maintemance of the
wajor featurés of the work are descr::.bed in other sections of this
Manual,

'-Ol; OPERATION. = &+ The word “operation" in this Manual ap=
plies to the manipuletion and use of all the verious fea'bures of the

-6 -
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protective facllities during flood periods of the river.

be. Efficient operation demends that the Superintendent
and responsible members of his organization be familiar with every
feature of the flood protection facilities and know when and how to
take action to insure correct operation. The selient points of op-
eration are:

. (1} FKnow whers stop-log structures, velves, and
gates ere located and when to ¢lose them.

(2) ¥now when to start pumping stetions.

(3) EKnow where to look for possible signs of weak-
ness or other indications or conditions which might endanger the
proper functioning of the system.

(&t) Have awvailable adequate materiels, equipment
and labor to meet all contingencies.

(5) Know how, and take prompt action, to control
any condition whick endangers the faecilities.

(6) ¥now how to get to every point of the works,
even though it is derk and the customerily used routes are blocked.

(7) Meke arrsngements with the United States Weather
Bureau Office, Brainard Field, Hartford, Connecticut (telephone No,
Hextford 2-8116), to keep the City informed on flood predictions.
The Weather Bureau Office at Hartford is the offiecial sgency for
collecting precipitation deta and the preparation of flood forecasts
end is responsible for lssuance of flcod warnings. It receives,
during impending flood periods, telephoned reports of precipitation
and runoff every gix hours from selected points in the Connecticut
River Basin, From these date Commecticub River stage forecasts for
critical locationg hetween White River Junction, Vermont and Hart-
ford, Connectiout are prepsared.

(8) Know the municipal and local businessmen who
are to assist in the flood fight. It will be to the City*s ad-
ventage to negotiate agreements with private owners end companies
to operate and maintein project features that are directly related
to facilities and property of those parties. The City must remember,
however, that the U. S. Engineer Department will look only to the
City for maintenance and operetion of the project since that is the
body which executed assurances of local cooperstion.

cs The detailed operation of the separate features of
the facilities, such as flood walls, dikes, etc., are described in
other sections of this Manual. Plate VI of Appendix "D" shows the
river stages at which definite operations must be performed.

-7 -



3=C5., REPORTS. = &. The regulations prescribed by the Secretary
of War call Tor reports to be submitted by the Superintendent to the
Distriet Engineer oovering inspection, maintensnce and operation.
_Inspections of the flood protective facilities shall be made immew
diately prior to flood seasons, immediately following floods, end
otherwise at intervels not exceeding 90 days as required by the
Regulations.

(1) Floods can ocowr in any month of the year.
Spring is the season in which the majority of the floods have oo~
curred. The three greatest floods of record occcurred as followss
the highest occurred March 1936, the second h:.ghest September 1938,
and the third highest November 1927-

b. To assist the Superintendent in making his inspec-
tions, a gerles of report forms for the individual features hes -
been prepared. Semples of these reports are given in Appendix "cM,
The Superintendent will have additional copies printed for use in
submitting his reports.

6. The semi~aimual reports should be submitted, in
triplicate, To the District Engineer each February and August. The
reports will be gubmitted in letter form with copies of the inspec-
- tion forms covering the inspections made during the pericd of the
report. The report shall cover the follcwmg pomts.

(1) A desoription of the maintenance work performed
in the precedlng six months.

(2) The number and cla.smf:.ca.tion of men work:.ng
on maintenance, regularly and mtermrbtently.

(3) Description of any work performed by contract -
on the repair or improvement of the project.

(L) Deseribe what use or operation of the system
was made during the period.being reported. _

(5) suggestions relative to publio cooperation end
comments oonc.erning publiec sentiment on the protection obtained, are
considered pertinent and desirsble data for inclusion in the repor'b,
but such data are not required.



SECTION IV

DIKES

L-01. DESCRIPTION. - The dikes for the protection of the City
of Springfield are designed on sound engineering principles and are
not mere piles of dirt from the handiest sources. They are con-
structed of a compacted earth core with a thick layer of dense im-
pervious earth on the riverward side extending down into a cutoff
trench to prevent the water from seeping through the dike, and a
sandy’ pervicus layer of earth on the lendside of the dike to control
the seepage of amy watber that might occur due to extended periods of
high water. Both sides of the dike are covered with topsoil and a
heavy growth of grass to prevent erosiomn. Pervious drains, cone
structed of graded rock or gravel and in some ceses supplemented by
open~joint pipe are located in the toe of the landward side of the
dike except the section from North End Bridge to Clinton Street,

. These drains collect any seepage water passing through the dike and
- conduct it to the City system of drainege.

L-024 HAINTENANCE. -~ 8, The following quotetions from the
regulations Fovern the mainfenance of dikes,

"rhe Superintendent shall provide at all times such
meintenance as may be required to insure serviceability of the
structures in time of flood. Measures shall be taken to promote
the growth of sod, exterminete burrowing animals, and to provide for
routine mowing of the grass and weeds, removal of wild growth end
drift deposits, and repair of demage caused by erosion or other
forces. Where practicable, measures shall be taken to retard benk
erosion by planting of willows or other suitable growth on aress
riverward of the levees, DPeriodic inspections shall be made by the
Superintendent to insure that the above maintenance measures are
being effectively carried out and, further, to be certain that:

) (1) Wo umsual settlement, sloughing, or material
loss of grade or levee cross section has taken place;

(2) No caving has occurred on either the lsnd
side or the river side of the levee which might affect the stability
of the levee section;

(3) Yo seepage, saturated areas, or sand boils are
occurring; '

(L) Toe drainage systems and pressurée relief wells
are in good working condition, and that such facilities are not
becoming cloggeds

(5) Drains through the lewees and gates on said
drains are in good workmg condition;

-9_



(6) No revetment work or riprap hes been displaced,
washed out, or rerioved;

(7) No action is being teken, such as burning grass
and weeds during inappropriate seasons, which will retard or destroy
the growth of sod;

(8) Access roads to and on the leves are being prop-
orly maintained; '

(9) cattle guards and gates are in good condition;

(10) Crown of levee is shaped so as to drain resdily,
and roadway thereon, if any, is well shaped and ma:.nta.ined-

(11) There is no uneuthorized grazing or vehiocular
traffic on the levees; _

(12) Encroschments are not being made on the levee
right~of-way which might endenger the structure or hinder its proper
and efficient fpnctioni:pg during times of emergency.

Such inspections shall be made immediately prior %o the
beginning of the flood season; immediately following each mejor high
water period, and otherwise at intervals not exceeding 90 days, and
such intermediate times as may be nécessary to insure the best pos-
sible care of the levee, Immediate steps will be %aken to correct
dangerous conditions disclosed by such inspections., Regular mein-
tenance repair measures shall be accOmplished durmg the appropriate
season as soheduled by the Superin'bendent.

be To help carry out the above guoted’ regula.tn.ons the
District EngTneer recommends 'bhe follawings

{1) Mow the grass when it reaches a height of about
8 inches cutting it back to a height of about L inches;

(2) When sections of the dike require reestablish-
ment of 'burf, seeding operation should start at the sarliest prace
ticable date in the spring to secure the greamtest possible protection
against erosion. Areas requiring seeding should be dressed to fill
gullies, and irregularities in the surface removed. The surface
should then be raked or harrowed parallel to the contour of the dike
(never up and down) to a depth of three-quarters of en inch. The
following seed mixture was used in the original comnstruction of the
dikes

Perennial Rye Grass 11.6%

Orchard Grass 25 0‘7
Herd Fescue 6.7%
Kentueky Blue . 10.0%
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Sheep Fesaue 10,0%

Timothy 11.7%
Perennial Red Clover 6.7%
White Clover 6.7%
Red Top 11 06%

100.0%

The above percentages are by weight. Reseeding should be at the rate
of ;5 pounds to the acre for reinforcing thin areas of grass and st
the rate of 60 pounds to the acre for bare portions of the dike,
Along with the seeding, each area should be given an application of
a complete fertilizer at a rate to supply about 20 pounds of nitro-
gen per acre, The Massachusebts College of Agriculture at Amherst,
Massachusetts or a recognized agronomist should be contacted for the
purpose of analyzing the soil to determine if lime is needed and
what fertilizer or seed mixture is best suited to the local conditions.
After the seed is sown the surface should be lightly raked with iron
rakes end all surfaces 1lightly rolled;

(3) Remove promptly from the dike any debris or
drift deposits; such deposits are detrimental to the growth of grass
and encourage the nesting of rats and burrowing animals who may
create seepage paths through the dike by their burrowing actioms;

(li) Where repairs to the dike are necessary use
materials similar to those used in the originsal construction. Emer-
gency repairs to the dike made during flood periods should be removed
after the flood and the dike rebuilt teo the originel consiruction
standards;

(5) Prohibit the establisiment of paths over or on
the dike since they destroy the sod and tend to cause the flow of
rain water to concentrate at such points thereby eroding the dike.

L-03., OPERATION. - &. The following quotations from the reg-
ulations govern the operabtion of dikes.

"puring flood periods the levee shall be patrolled con-
tinuously to locate possible sand boils or unusual wetness of the
landward slope and to be certain that:

(1) There ars no indications of slides or sloughs
developing;

(2) wWeve wash or scouring action is not oeccurring;

(3) ¥o low reaches of levee exist which may be
overtopped;

(i) XNo other conditions exist which might endanger
the structure.
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Appropriate sdvance measures will be taken to insure
the availability of adequate labor and materials to meet all con-
tingenclies. Immediate steps will be taken to control any condition
which endangers the levee and to repair the damaged section,”

b. To help carry out the above quoted regulations the
District Engineer recommends the followings

(1) Plan an organization for flood fighbing prior
to the flood, assigning foremen to the various sections of the
project, with sufficient men to take care of any expected emergency.
Be certain that the foremen have been instructed where and how to
obtein materials they may need and thet they understand their re-
sponsibility.

(2) Esteblish a good means of communications, in-
structing respongible members of the orgenization who and where to
eall for assistance and ingbructions and how to keep in communica~-
tion in ease the usual means are out of order.

(3) Determine the existence of any low reach of
dike and meke adequate provisions for men, materials, and equipment
to raise the reach in case it is necessary.

(4) The Superintendent should personally make &
final inspection just prior to the actual flood to be certain every~
thing is in order, that his men are well posted and that the foremen
Imow what they are supposed to do.

(5) Unauthorized traffic on the dikes should be
stopped and patrolmen should be insiructed to keep people off the
dike unless they can show credentials authorizing their presence
thers. .

L-0l. EMERGENCY REPAIR METHODS. =~ 2. The Superintendent or
responsible members of his organizetion will use preventive measures
to thwart any sign of deterioration and make emergency repairs to
any endangered part of the structure. All such memsures taken will
be reported to the District Engineer immediately after the flood
periocd,

(1) Send boils. = A sand boil is a definite streem
of seepage water issuing from the earth, usually found near the land-
side toe of the dike and carrying sand or fine soil. All boils
should be watched closely and if discharging sand or silt in more
than minor quantities with the flow of the water, they are dangerous.
If & sand boil shows signs of displacing material, it shall be wabtched
closely to determine if the rate of flow and the guantity of material
being displaced is increasing. If the water issuing from the boil is
clear and no sign of ineressed flow is noticeable, no action is nea-
essary other than providing means for draining the waber swey from
the dike. 1If boils develop a force that is displacing materisl
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quantities of sand or silt, they shall be immediately surrounded
with & ring of sandbags to create a counter head of water to preveat
a possible failure of the dike. A group of sand or silt-displacing
boils should have a sub=dike built, of sandbags, sround the entire
nest of boils. A single boil can be controlled by a circle of sand-
bags around it. Single boils or groups of boils near the toe of
the dike should have the sandbags on three sides tying the two ends
of the sandbag enclosure into the dike with the dike thus acting as
‘one side of the enclosure, It is important in building enclosures
arocund sand beoils, that they be built to sufficient height to stop
only the displacement of material. A spillway must be provided on
‘one side to control the runoff of water. Never attempt to stop
completely the flow of water through the boil. Create just suf-
ficlent counter head to slow up the water until it runs clear without
any material being carried out of the boil. The base width of the
sandbag enclosure shall be at least 1-1/2 times the heipht. The
enclosures shall be sufficiently large to avoid building it on &
weakened foundation within the area disturbed by the boil and to
permit sacking operations to keep ahead of the flow of wakter. The
foundation for the sandbag enelosure ghall be prepared by clearing
the ground of all debris, loose sand, and other objectionable mete-
rial. The sandbags should be filled only 2/3 full with sand, silt,
or other suitable meterial, Place the first layer of bags perpen-
dicular to the length of the wall with the unsewed ends facing the
flow of water, lap the bags one on the other, place the second layer
of sacks 90 degrees to the first layer or lengthwise of the well,
the third layer will be placed in the seme direction as ths first,
and continue, alternating the direction of the layers until the
desired height is obtained. In placing the sacks be sure to get the
joints staggered and a sufficient lapping of the sacks. The bags
must be tremped or mauled into place in order to get a compact wall,
See Flate No. ITY of Appendix "D" for a sketch of the sandbag treat
meont of boils.

(2) Sloughs. - During high weber stages seeping and
gloughing conditions on thé landward slopes of the dike may occurs
A close vigil for such cceurrences should be maintained, and if they
develop, observe carefully the progress of the seepage up the back
giope and the amount of material that is being carried by the water.
IFf these seepage areas become soft or if the welocity of the weter
becomes great enough to cause, or probably cause, erosion or sloughe
ing of the slope, a sandbag covering shall be placed on the seeping
area, beginning well out from the toe end progressing up the slope,
The covering should be laid shingle fashion with Ythe unsewed ends
faced up the dike slope snd placed beneath the succeeding sacks,
lapping the sacks aboub 1/3 on the preceding sackss If more than
one layer of sacks is required, stagger the jolnts. The covering
should extend seversl feet beyond the saturated ares. If the mate-
rial is obtainable, the affected aream should be first covered with
smell brush straw or similar permeable material to a depth of two
to four Inches before placing the sendbag cover. This will permit
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the seep water to get away and also act as a filter to prevent the
loss of earth from the dike. After placing the cover, the ares must
be observed closely and additional layers of sandbags are to be
placed on the previous ones if the velocity of the flow becomes suf-
ficlent to displace appreciable meterial., Walking snd working on the
dike slope during high water conditions should be kept to the neo-
essary minimum required, since these loads on the soft slopes will
help to induce and aggravate sloughing. Do not maul the sandbags in
place. ~ See Plate IV of Appendix "D" for the treatﬁz’eh'b‘ of sloughs.

(3) Wave wash, - Sections of the dike are likely to
be damaged by -wave action on broad reaches of water. During periods
of high wind, high water, and ice, when waves and/or ‘ice abtack the
dike, ample 'labor and materisl should be available, watchmen should
look for washouts or scouring by actually wading along the submerged
slope or by sounding the area with poles. If indications of washouts
are discovered, sandbags should be placed immediately in the damsged
area. Sandbags used for this purpose need be filled only half full
but must be sewed or.securely tied on the open end. The object is
to obtain guickly the maximum coverage with only sufficient welght to
hold the sacks in place. The sacks should be placed close togethers
The sacks should extend below the wabter surface at least twe feet and
further, if necessary. If the river is rising, and sacking for pre-
vention of wave wash and attack by ice cannot be placed effectively
in advance of the rising river, it is desirable 4o meke & boam of
logs, driftwood, or any available timber fastened together (smmmill
style) and to sbring the boom along the dike slope, anchoring it
about 15 feet out from the water's edge. This method is particularly
effective against ice.

(L} Scouring. - During high water careful observa-
tions should be made of The riverside slopes of the dike at all
localities where relatively high velocities are likely to oceur, such
as slopes not protected by riprap, dike a.ngles, roed crossing ramps,
or traverses. If any indication of scour is observed, prompt action
shall be taken to avoid further scouring by deflecting the current
away from the dike by comstructing deflection dikes, using available
meterial such as brush, tree tops or lumber, or by sandbagging the
slopes or dumping rock on the slppe.

(5) Raising of dike. - See Appendix "D" for as-built
profiles and a list of pertinent bench marks. In emergencies, low
roaches of the dike, time and other conditions permitting, can be
raised about three feet with reasonable safety. Methods most come
monly used for this purpose are outlined in the following paragraphs
and are recommended in the order listed:

(a) Sandbag topping. - The sacks commonly used
are 100-pound grain or feed sacks. smaller sacks, if made of fabric,
ean be used. One hundred pound grain sacks, when filled with & cubic
foot of earth weighing approximately 100 pounds, will provide a unit



"about 6 inches high, ome foot wide and two feet long. The sacks need
not be sewed or tied on the open ends; place the loose ends of sacks
on top of preceding sacks. The front line of sandbags in the first
layer should be laid stretcher-wise or along the dike, unsewed ends
upstream. Qther sacks in the first layer are laid orosswise the dike, -
unsewed ends to the riverside. The sacks in the second layer are laid
crosswise to the dike aligmment breaking the joints on the first layer,
the third layer is similar to the first layer and succeeding layers
are so alternated until the desired height is reached. The sandbags
should be well tramped or mauled in place. Exposed ends of sandbags
must be tucked underneath the bags. A crew of 50 men should fill,
carry and place approximately 1500 saclts per eight hour day, all hand
labor, when the sourse of material is within 150 feet of the point of
placement. Production will depend on conditions at the site. Plate

I of Appendix "D" shows this method of conatruction. '

(b) Iumber and sandbag topping. - Raising of
low roaches of dike grade by lumber and sandbag topping is a very
good method. ' The chief objection is the time element of installation.
In erecting this type of topping, & lineé of levels should be run and
grade stakes set in advance. Two by four or two by six stakes should
then be driven well .dnto the ground on the riverside of the dike
orown on six-foot centers and one-inch thick boards nailed on the
landside of the stakes. Back up this wood wall with sandbags, laying
the row next to the boards in the first layer lengthwise the dike,
other sacks in this layer crosswise the dike. This type wall backed
by one tier of sacks will hold out about one foot of water. If addi-
tional height is required, build the planking up and raise the sand-
bag backing, placing layers of sandbags as outlined in the preceding
paragraph. The siakes should be driven at least 3 feet into the
ground leaving three feet out of the ground; in extreme conditions
this type oconstruction, if properly backed by sendbags, will hold out
three feet of water, See Plate II of Appendix "D" for a sketch of
this type of comstruction., Well tamped impervious earth may be sub-
stituted for the sandbags if deemed to be more advantageous.

(¢) Cut erown topping is the method whereby the
material in the dike on the landward side of the center line orowm
is exeavated and used to build up the riverside of the dike cromn.
The cut should never exceed one foot nor be nearer the riverside of
the dike than the center line of the crown. This is a very hazardous
undertaking and should not be resorted to except in the greatest ex-
Tromity and only after permission of The Dighest (iLy authorities has
been obtained.

*

(6) Toe drains. - Frequent examinations should be
made of the toe drain outlets, and if muddy water appears and increases
in intensity its source should be immediately determined and the source
isolated from the toe drains and controlléed by building a sub«dike
around it to create just sufficient counterhead to stop the displace-
ment of material.
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SECTION V
WALLS

5-01. DESCRIPTION. ~ The walls are of the reinforced concrete
cantilever type, consisting of a vertical wall, or stem, on & base
with a key and a steel .sheet piling cutoff wall., A%t the toe, on the
landside of the wall base, porous drains were constructed to collect
any seepage water and are conneoted to the city draina.go system. The
walls were then backfilled up to na:hural ground elevation to provide
surface drainage. .

5=02, MAINTENANCE. = a. The following quotations from the

'regulations govern the mainTenance of dikes,

"periodic inspections shall be made by the Superintendent
to be ceriain that,

, (1) Yo seepage, saturated areas, ‘or sand boils are
occurring; ' '

(2) No undue settlement has ocourred which affects
the atability of the wall or its water-tightness;

| (5)' No trees exist, the roots of which might extend
under the wall and offer accelerated seepage paths; -

(4) The comcrete hes not undergone cracking, chipping,
or breaking to an extent which might affect the stability of the wall
or its mﬁor—_‘bightness,_

(5) There are no encroachments upon the right-of-way
whi ch might enda.nger the structure or hinder its functioning in bime
of flood; _ :

(6) Care is being exercised to prevent accumulation
of trash and debris adjacent to walls, and to insure that no fires

. are being built near them;

(7) No bank ceving conditions exist riverward of the
wall which might endanger its stability; .

(8) Toe drainage systems and pressure relief wells
are in good working condition, and that such facilities are not becom-
ing clogged.

. Such inspections shall be made immediately prior to the
beginning of the flood season, immediately following each mejor high
water period, and otherwlse at intervals not exceeding 90 days.
Measures to eliminate encroachments and effect repairs found necessary
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by such inspections .shall be undertaken immediately., A}l repairs
shall be accomplished by methods acceptable in standard engineering
practice.”

b. To help carry out the above quoted regulations the
District Engineer recommends the following:

(1) check the expansion joints during the inspections
. as they will readily show any signs of settlement or movement that
might ccour to the walls.

(2) When the expansion joint material has deteriorated
to the point where it no lomger serves its purpose the loose material
should be cleaned out, oare being exercised nmot to injure the copper
gseal, and the joint poured full with asphalt,

(3) Keep weeds, grass and brush cut down to eliminate
- fire hazards that might injure the walls.

5«05. OPERATION. = a. The following quotati ons from the regula-
tions govern the operation of walls.

PContinuous patrol of the wall shall be maintained during
flood periods te locate possible leakage at monolith joints or seep~
age underneath the wall. Floating plant or boats will not be allowed
to lie against or tie up to the wall. Should it become necessary
during a flood emergency to pass anchor cebles over the wall, adequate
moasures shall be taken %o protect the concrete and comstruction
Joints. Immediate steps shall be teken to correct any condition which
endangers the stability of the wall.”

b. The recommendations mede in paragraph L~03 b for dikes
apply equally as well to the operation of the walls.

5«0, EMERGENCY REPAIR METHODS. - a. The Superintendent or re-
sponsible members of his orgenization shall take immediate action to
correct any condition which endangers the stability of the wall. All
such measures taken will be reported to the District Engineer inme-
diately after the flood period.

(1) Ssand boils. - See Section IV, Paragreph 4-04 a (1),
for a description and treatment of sand boils.

(2) Toe drains. - Frequent examination should be made
of the toe drain outlets and iIf muddy water appears and increases in
intensity its source should be immediately determined and the source
isolated from the %oe drain and controlled by building a sub-dike
around it to ocreate just sufficient counterhead to stop the displace=
ment of material.

(3) Monolith joints. - If appreciable leakage occurs
at vertical monolith joints, It can be controlled by dumping cinders,
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sawdust, or other such material on the riverside of the wall. The
dumped materisl will be carried inte the joint by the water and plug
the leak.

(I4) Ralsing grade of wall, - In the event there is
danger of the walls belng overtopped by the flood, they cen be raised,
with reasonable safety, to three feet above their present grade. Ome .
tier of sandbags placed with the unsewed emds upstream and beneath
the forward bag will edd a height of approximately six inches to the
wall. If the wall grades are to be raised beyond six inches it ean
be best accomplished by erecting a wooden extension such as shown on
Plate V of Appendix "p", :
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SECTION VI

DRAINAGE STRUCTURES

6-01, DESCRIPTIONs. - &+ The drainage structures consist of
sewer and drain pipes that existed prior to the construction of the
flood protection facilities and drainage structures built as part of
the facllities as follows:

(1) The Mill River conduit is a reinforced concrete
structure having a cross section the shape of & horseghoe, the major
inside axis being fifteen feet, six inches, and the minor inside
axis being thirteen feet, nine inches. The impounding basin above
the conduit entrance is formed of cantilever type reinforced con-
erote walls tying into the Bay State Thread Company's dam on the
north side and into the high rock bank on the south side of the
river. The lower end of the conduit emerges into an open box cul-
vert used as & snow dump, which is a reinforced concrete structure
having an open box cross section. The snow dump on the dovmstream
end is tied into the New Haven and Hartford Railroad arch bridge
with a transition section and the bridge is lined with reinforced
conerete, to prevent erosion.

(a) Drainage lines were installed on both sides
of the conduit to commect up 0ld drain lines end sewers that had
proviously emptied directly into Mill River. These new drains were
comnected to the City!s syphon sewer that passes under the conduit
at Columbus Avenue.

(b) A low water outlet from the syphon gate
chember on the south slde of the conduit was connected to the con-
duit at Station 10+47.8.

(c) A pressure sewer that formerly discharged
into Mill River was comnected Lo the north side of the conduit at
Station 5+16.5.

{(d) A 12-inch cast iron drain with gate valve
was placed through the impounding basin wall et Station 1+78 to take
care of drainage from the Bay State Thread Compamny.

(e) The two draft tubes from the Bay State
Thread Company's turbine, pass through the impounding basin wall;
these openings cen be closed with stop-logs. A 5' x 6' sluice gate
with manually operated hoist was installed in the headrace structure.
See Plates XXXIX through XLIII for location of the condult and the
above~-mentioned sewers and drains.,

(2) A 12-inch cast iron drain with valve was placed

under Wall A at the foot of Bliss Street Station 17402, See Plates
VII and XXXV for the location of this drain.
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b. All drains and sewers have facilities to prevent
backwater £rom flooding the oity. The looation of drains and sewers
passing through or under the flood protection facilities are shown
on the follewing list.

SECTION FROM NORTH END ERIDGE TO CHICOFEE TO:?N-LINE:

Station

"Location Desoription
12400 Weshburn Street Sewer
1540 30" water main
15435 30" water main
38+7h Rowland Avenue sewers
L7463 laurel Street sewer
56475 Weson Avenue sewer

SECTION SOUTH OF NORTH END BERIDGE:

Station

Lovation Desoription

133400 Clinton Street sewer
341l Water drain -
g+l Cypress Street sewer

SECTION FROM MEMORIAL BRIDGE TO SOUTH END BRIDGE;

Wall A
Station
Location Description
6+57 16" suction line for Gas Co.
6460 ' 8" sewer line for Gas Co. :
7+93 6" drain from U.E.L. Co. Bldg.
8+95 20" " » " # n
9+3ly Suction line " " n
G5 1* drain from * " "
17402 , 12" drain under wall
21460 Union Street sewers
Wall B
Station
Location Desoription
6+72.8 York Street sewer
8457 LB" sewer
104747 18" gewer



SECTION FOR MILL RIVER CONDUIT:

Station

Location Description

049146 Draft tube from Bay State Thread Co.
1.,,('&06 " " n " n # ]
1+78 127 drain r n " " "
5416.5 Sewer connected to conduif

10447.8 low water outlet from Columbus Avenue

syphon.

6~02. MAINTENANCE. = a. The following quotations from the
regulations govern the maintenance of drainage structuress

"Adequate measures shall be taken to insure that inlet
and outlet channels are kept open and that trash, drift, or debris
is not allowed to accumulate near drainage stiructures. Flap gates
and menvally operated .gates and valves on drainage structures shall
be examined, oiled, and trial operated at least once every 90 days.
Where drainage structures are provided with stop-log or other emer-
geney closures, the condition of the equipment and its housing shall
be inspected regularly end a trial installation of the emergency
closure shall be made at least once each year. Periodic inspections
shall be made by the Superintendent to be certain that:

(1) Pipes, gates, operating meohaﬁism, riprap, and
headwalls are in good condition;

(2) Inlet end outlet channels are open;

(3) cCare is being. exercised to prevent the acoumula-
tion of trash and debris near the structures and that no fires are
being built near bituminous coated pipes;

(4t) Erosion is not occurring adjacent to the struc-
ture which might endanger its water-tighitness or stabilitye.

Immediate steps will be teken to repair damege,
replace missing or broken parts, or remedy adverse conditions dis-
closed by such inspections.”

be To help carry out the above quoted regulations the
District Engineer recommends the followings

(1) Place chains across the entrance to Mill River
conduit, and fasten them to the eyebolts that were installed in the
walls and columms; this will prevent large floating objects from
entering the conduit,

(2) Inspect the construction joints of the conduit
for indications of getitlement.



(3) Keep the pressure manhole covers seourély
fasteoned.

- () Mske an agreement with the Bay State Thread
Company for the maintenance and operstion of the sluice gate in
their headrace structure and the draft tubes from their turbine.

(5) Pla.ee markers et each pipe 'bhat peasses under
'bhe dikes and walla 80 they . cen be readily i'ound during flood
‘periods,

6-03, OFERATION. - 8. The following guotations from the
regulations govern the opere.tion of drainege structures.

. .Mihenever high water conditions impend, all gates will
be inspec'bed & short time before water reaches the invert of the
pipe and any object whick might prevent closure of the gate shall
be removed.  Automatic gates shall be closely observed until it has
been ascertained that they are securely closed. XManually operated
gates and valves shall be closed as necessary to prevent inflow of
flood water. All drainage structures in levees shall be inspected
frequently during floods to escertain whether seepage is taking
plece along the lines of their oconteot with the embankment. Inme-
diate steps shall be taken to correct any advarse condition."

be To help carry out the above quoted. regulatlona the
Distriot Englheer recommends the following

" (1) Whenever a flood is imminent close the sluice
gate in the Bay State Thread Company's headrace structure as soon
a3 the mill stops using water pmr.

(2) In the event of a threatemed blowocut to the
ground surface by e sewer, during flood periods, it cam usually be
controlled by loading the aree with sandbegs. If such a hlowout
gshould ocour comtrol it by building a subdike of sandbags around
the blowout,

c. For the gequence of operation of the drainage struc-
tures when a flood is imminent, see Plate VI of Appendix "M,



SECTION VII
CLOSURE STRUCTURES

7-01., DESCRIPTION. -~ The closure structures are of two types,
the sandbag Type, and The stop-log type. The purpose of the clo-
gsures is to permit passage of traffic thiough the wall during non- -
flood pericds. The sandbag closure is located just south of Elm
Street snd permits the mainline tracks of the New York, New Haven
and Hartford Reilroad to pess through the wall., This closure has a
span of 60 feet, l; inches, It consists of a steel sheet pile cut-
off wall with & conerete cap, the top of cap being four inches
below base of rail, or elevation 63.67. The elewation of ad jacent
walls is 66.40. To make this closure it will require a sendbag
wall 2 feet, 9 inches high, or sbout six sandbegs in height. The
remaining closures are of the stop~log type. They consist of openw
ings in the wall with a 8ill or footing at the bottom of the open-
ing and grooves in the ends of the adjacent walls for receiving the
ends of the timber beams which spen the opening when the closure is
made.  The two that have railroaed sidings through them require sand-
bags at the bottom of the opening to chink around the rails and
crogs ties. The stop-log structures are located as followss (See
Plate VI of Appendix "D",)

8+ At the door in the north end of the United Electric
Light Compeny plant. This opening has a clear span of 10 feet, and
a 8ill elevation of 59.3.

b. Just south of United Eleoctric Light plent, at the
foot of Bliss Street, Station 12449, Well A. This opening has a
clear spen of 12 feet sand a sill elevation 58.8.

ce Just north of the foot of Union Street at Station
18+3L, Wall X, This opening has & clear span of 12 feet ard a sill
elevation of 62.7.

d. Approximately LOO feet south of Mill River at west
end railroad driveway to South Street railrocad yard, Station 3+26.25,
Wall D, This opening has & clear span of 18 feet and a sill eleva-
+ion of 5802—

8, Just north of the South End Bridge at the junction
of Wall D and the earth dike, Station 16+66.83, Wall D. This open~
ing has a clear spen of 18 feet and a sill elevdation of 60.5.

f. At the discharge end of the two draft tubes from
the turbine &t the Bay State Threed Company. These openings permit
the draft tubes to discharge the water from the turbine through the
wall. The openings are rectangular with a span of 7 feet and a
height of 2-1/2 feet. The elevation of the bottom of the openings
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is 56,0, These openings should be olosed at flood time to prevent
a f£lood back of the wall due to possible failure of the draft tubes.

7-02. MAINTENANCE. - 8. The following quotations from the
regulations zévern the mainfenance of closure structures.

"olosure structures for traffic opemings shall be in-
spected by the Superintendent every 90 days to be certain that:

(1) No perts are missing;
(2) Metal parts are edequately covered with paint;

(3) A1l movable parts are in satisfactory working
order; ' o ;

(4) Proper closure cen be made promptly when
negessarys ' ‘

(5) sufficient materials are on hand for the erec-
tion of sandbag closures and that the location of such meterials will
be readily accessible in times of emergency.

Tools and parts shall not be removed for other use.
Trial erections of one or more closure structures shall be made once
each yesr, alternating the structures chosen so that each gate will
be erected at least once in each 3-year. period. Trial erection of
all closure structures shall be made whenever a change is made in
koy operating personnel, Where railroad operation makes trial erec-
tion of a closure structure infeassible, rigorous inspection and
drill of operating personnel may be substituted therefor. Trial
erection of sendbag closure is not required. Closure materials will
be carefully checked prior to and following flocod pericds, and dem=
aged or missing parts shall be repaired or replaced immediately.®

be To help carry out the above quoted regulations the
Distriot Englneer reoommends the following:

(1) 8tore the stop-log timbers in the city yard
loceted on Columbus Avenue just south of Mill Street. The timbers
should be kept in a shed to protect them from the weather and stacked
with strips of lumber between them at the end, quarter and midpoints.
Keep the timbers for each stop=log structure in separste piles and
plece a sign on the pile to identify which stop-log structure the
timbers belong to.

7-03. OPERATION. - a. The following quotations from the reg-
ulations govern the operation of closure structures.

PErection of each moveble closure shall be started in
sufficient time to permit completion before flocd waters reach the
top of the structure sill. Information regarding the proper method



of erecting each individual closure structure, together with an
estimate of the time required by an experienced crew to complete

its erection will be given in the Operation and Meintemence Menual
which will be furnished local interests upon completion of the
project. Closure structures will be inspected frequently during
flood pericds to ascertain that no undue leskage is oceurring and
that drains provided to care for ordinary leakage are functioning
properly. Boats or floating plant shall not be allowed to tie up

to closure structures or to discharge passengers or carge over them."

b. To help carry out the above quoted regulations the
Distrioct Engineer recommends the followings '

(1) During flood periods the erection of closure
structures should be started in sufficient time to insure the com-
plete olosing of the gap before water reaches the sill of the clo-
sure. The location of the closures is deseribed in paragrsph 7-01
and indicated on Plate VI of Appendix "D", whioh alsc shows the
gage reading (Memorial Bridge gage) at which the openings should be
clogsed to prevent flooding of the area back of the opening. Public
and private parties whose passage through the closure structures
is affected by the stopping of the gap. should be notified of the in-
tended closing in sufficient time to permit them to evacuate unpro-
tected sareas. Determination of the time at which any closure ereo-
tion should be started must be based upon the rate of river rise and
time required for installation. Rate of rise of the river may be
expected to range up to 0.8 foot per hour during the period required
to effect the closure {see paragraph 3-0L b (7) for advice on river
predictions), Plate XAVI of Appendix "D Bhows the erection of
stop~log structure No. 3, which is similar to the other stop~log
structures for the City of Springfield. The following table gives
the estimated time for installing the closures by trained crews
equipped with the necessary tools, parts, and material.

Movable Closure Size of Crew Time Required
¥.Y., N.H. & H. RR ¥Foot Elm Street 50 men 3 hours
Door North End United Electrie Light Bldg. 3 men 1~1/2 hours
Stop-log No. 1, Foot Bliss Street % men 1=1/2 hours
Stop-log ¥o. £, Foot Union Street 3 men 1 hour
Bulkhead Door York Street Jail ‘ 2 men 1 hour
Stop~log No. 3, South of Mill River L, men 2 hours
Stop-log No. L, North~South End Bridge l, men 2 hours
Stop-log Draft Tubes Bay State Thread Co. 2 men 1 hour

(2) After the stop-log timbers are in place canveas
or sisal craft paper should be tacked over the river side of the tim-
bers to prevent undue leakage of weter through the cracks between the
timbers. The top timbers in the closure should be wedged in place to
prevent their tendency to float. Ample time should be allowed to
erect the closures and due allowance should be made for the fact that
the necessity for the erection of three closures will occcur at equal
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river steges. It should be recognized that delays in operation may
be occasioned by inexperienced help and other contingencies. After
erection, when the risipg water has reached the closure, some leak-
age may ocour. BExoessive leakage cen be prevented by the use of
sandbags, cinders, sewdust, or other sealing meterisls, sufficlent
stocks of which should be kept on hand where they will be immediately
available during the emergency. The closure structures should be
inspected frequently to ascertain if undue leakage is occurrmg.

_ ~ (3) Care should be exercised to avoid removal of
stop=~logs during a temporary recession of flood waters which might
be followed immediately by a second crest. When all danger from the
flood has passed remove the timbers, clean them, repair any damaged
cnes and store them in their proper place.



SECTION VIIX

PUMPING STATIONS

8-01. DESCRIPTION., = There are gix pumping statioms in the
system of £1ood protection for the City of Springfield. The stations
are equipped with major ping units, the number varying from 3 in
the smaller stations Yo 4 in the larger stations., These stations
were -constructed by the City of Springfield.

The York Street Station is operated continuously for the
purpose of pumping sewerage under the river to the sewerage troat-
ment plant located on Bondi Islamd. The experienced crew of men who
constantly operate the York Street Station form a nucléeus of per-
sonnel for the cperstion of the flood control pumping stations
during flood pericds. These stations are considered adequate to
handle the sewerage, storm waters, and any infiltration expected to
occur during flood periods.

8-02. MAINTENANCE. - a. The pumping stations are importent
facilities which functlon as a part of and affect the efficlent
functioning of the flood protection system end therefore are subject
to the regulations prescribed by the Secretary of War. The following
quoteations from the regulations govern the maintenance of pumping
stations; '

"Pumping plants shall be inspected by the Superintendent
et intervals not to exceed 30 days during flood seasons and SO days
during off-flood seasons to insure that all equipment is in order
for instant use. At regular intervals, proper measures shall be
taken to provide for cleaning plent, buildings, and eguipment, re-
peinting as necessary, and lubricating all machinery. Adequate
supplies of lubricants for all {types of mschines, fuel for gasoline
or diesel powered equipment, and flash lights or lanterns for emer-
genoy lighting shall be kept on hand at all times. Telephone ser-
vice shall be maintained at pumping plante. All equipment, ineclud-
ing switch gear, transformers, motors, pumps, valves, and gates
shall be trial operated and checked at least once every 90 days.
Megger tests of all insulation shall be made whenever wiring has
been subjected to undue dempness and otherwise at intervals mnot to
exceed one year., A record shall be kept showing the results of
such tests. Wiring disclosed to be in an unsatisfactory condition
by such tests shall be brought to a satisfactory condition or shaell
be promptly replaced., Diesel and gescline engines shall be started
at such intervals and allowed to run for such length of time as may
be necessary to insure their serviceability in times of emergency.
Only skilled electricians and mechanics shall be employed on tests
and repairs. Operating personnel for the plant shall be present
during tests. Any equipment removed from the station for repair or

replacement shall be returned or replecsed as scon as practicable
and shall be trial operated after reimstallation. Repairs requiring
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removal of equipment from the plent shall be made during off=flood
seasons insofar as pracbicable."

8-03. OFERATION., = a. The following quotations from ﬁhe reog=
ulations govern the operaflon of punping stetions:

"competent operators shall be on duty at pumping plants
whenever it appesrs that necessity for pump operation is imminent.
The operator shall thoroughly inspect, trial operate, and place in
readiness all plant equipment. The operator shall be familiar with
the equipment manufacturerts instructions and drawings and with the
"Operating Instructions™ for each station. The equipment shall be
operated in accordance with the above-mentioned "Operating Instruc-
tions™ and cere shall be exercised that proper lubrication is being
supplied all eguipment, and that no overheating, undue vibration
or noise is oeccurring. Immediately upon finel recession of flood
watersg, the pumping station shall be thoroughly cleaned, pump house
sumps flushed, and equipment thoroughly inspected, oiled and greased.
A record or log of pumping plent operation shall be kept for each
station, a copy of which shall be furnished the District Engineer
following each flecod."

b. Plate VI of Appendix "D" gives the river stage at
which pumping stations are to be placed in operation.
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SECTION IX

DRAWINGS AND SPECIFICATIONS

9-01. DRAWINGS AND SPECIFICATIONS. -~ Complete sets of contract
plans and specilications were presented to the City of Springfield
whor the various projects were campleted, turned over to and accepted
by the City. The wvarious projects were:

North End Bridge to Boston and Albeny Reilroad Bridge
Initial Piscal Year 1939 Unit (Ttem S-1)

Memoriel Bridge to South End Bridge {Item S-2)

Mill River Conduit (Item S=3)

North End Bridge to Chicopee Town line (Ttem S-l;)
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TITLE 33—NAVIGATION AND
NAVIGABLE WATERS

Chapter II—Corps of Engineers, War
Department

PArT 208—FLoop CONTROL REGULATIONS

MAINTENANCE AND OPERATION OF FLOOD
CONTROL WORKS

Pursuant to the provisions of section 3
of the Act of Congress approved June 22,
1938, as amended and supplemented (48
Stat. 1571; 50 Btat. 877; and 55 Stat.
638; 33 U, 8. C»701c; rJ!qu:-l) the fol-
lowing regulations are hereby prescribed
to govern the maintensnce and opera-
tion of flood control works:

§ 208.10 Local flood protlection works;
maintenance and operation of structures
and facilities—{(a) Genreral. (1) The
structures and facilities constructed by
the United States for local flood protec-
tion shall be continuously maintained in
such a manner and operated at such
times and for such periods as may be
necessary to obtam the maximum
benefits. .

(2) The State, political subdivision
thereof, or other responsible local
agency, which furnished agsnrance that
it will nr~intain and operate flood ccn-
trol works in accordance with regula-
tlons prescribed by the Secretary of War,
a8 required by law, shall appoint s per-
manent committee consisting of or
headed by an official hereinafter called
the “Superintendent,” who shall be re-
sponsibie for the development and main-
tenance of, and directly in charge of, an
organization responsible for the effitient
operation and maintenance of all of the
gtructures and facilitfes during flocd
periods and for contihuous inspection
and maintenance of fthe project works
during periods of low water, all without
cost to the United States.

(3) A reserve supply of materials
needed during a flood emergency shall
be kept on hand at all times,

(4) No encroachment or trespass
which will adversely affect the efficient
cperation or maintenance of the project
works shall be permitted upon the rights-
of-way for the protective facilities.

(6) No improvement shall be passed
over, under, or through the walls, levees,
improved channels or fleoodways, nor
ghall any excavation or construction be
permitted within the Iimtts of the proj-
ect right-of-way, nor shall any change
be made in any feature of the works
without prior determination by the Dis-
trict Engineer of the War Department
or his authorized representative that
such {mprovement, excavation, constritc-
tion, or alteration will not adversely af-
fect the functioning of the protective
facilitles. Such improvements or alter-
ations &8s may be found to be desirable
and permissible under the above de-
termination shall be constructed in ac-
cordance with standard engineering
practice, Advice regarding the effect of
proposed improvements or alterations
on the functioning of the project and in-
formsation concerning methods of con-
struction acceptable under standard en-
gineering practice shall be obtained from
the District Engineer or, if otherwise
obtained, shall be submitted for his ap-
rroval. Drawings or prints showing
such jimprovements or alterations as
finally constructed shall be furnished the
Distriet Engineer after completion of the
work.

6 It shall be the duty of the super-

intendent to submif a semiannual report

to the District Engineer covering inspec-
tion, meaintenance, and operation of the
protective works.

(1) The District Engineer or his au-
thorized representatives shall have ac-
cess at 2lf times to all portions of the pro-
tective works.

(8) Maintenance measures or repairs
which the District Engineer deems nec-
essary shall be promptly taken or made.

(92 Appropriate measures shall be
taken by local authorities to insure that
the activities of all local organizations
operating public or private facilities con-
nected with the protective works are co-
ordinated with those of the Superintend-
ent's organization during flood periods.

(10) The War Department will furnish
local interests with an Operation and
Maintenance Manual for each completed
project, or separate useful part thereof,
to assist them in earrying out their. ob-
ligations under these regulations.

(b) Levees—(1) Maintenance. The
Superintendent shall provide at all {imes
such maintenance ag may be reguired to
insure serviceability of the struciures in
time of flood. Measures shall be taken
to promote the growth of sod, extermi-
nate burrowing animals, and to provide
far routine mowing of the grass and
weeds, removal of wild growth and drift
deposits, and repair of damage caused by
erosion or other forces. Where prac-
ticable, measures shall be taken to retard
bank erpsion by planting of willows or
other suitable growth on.areas riverward
of the levees. Periodic inspections shall
be made by the Superintendent to insure
that the above maintenince measures
are bheing effectively carried out and,
further, to be certain that:

(I} No unusual settlement, sloughing,
or material loss of grade or levee cross
section has taken place;

(i} No caving has occurred on elther
the land side or the river side of the levee
which might affect the stability of the
levee section;

(iii) No seepage, saturated areas, or
sand boils are occurring;

{iv) Toe drainage systems and pres-
sure relief wells are in good working con-
dition, and that such facuities are not
becoming clogged;

{v} Dralns through the levees and
gates on said drafws are in good working
condition;

(vi) No revetment work or riprap has
been displaced, washed out, or removed;

(i) 'No action is being taken; such
a% burning grass and weeds during in-
appropriate seasons, which will retard
ar destroy the growth of sod:

(vlii}) Access roads tg and on the levee
are being properly ndafntained;

(ix) Cattle guards and gates are in
good condition;

(x) Crown of levee Is shaped so as to
drain readily, and roadway thereon, if
any, is well shaped and maintained;

(xi} There is no unauthorized grazing
or vehicular traffic on the levees;

(xii} Encroachments are not being
made on the levee right-of-way which
might endanger the structure or hinder
its proper and efficient functioning dur-
in times of emergency.

Such Inspections shall be made im-
mediately prior to the beginning of the
flood season; immediately following each
major high water perlod, and otherwise
at intervals not exceeding 90 days, and
such intermediate times as may be neces-
sary to insure the best possible care of

the levee. Immediate steps will be taken
to correct dangerous conditions disclosect
by such inspections. Regular mainte-
nance repair measures shall be accom- -
plished during the appropriate season
as scheduled by the -Superintendent.

(2) Operation. During flood periods
the levee shall be patrolled continuously
to locate possible sand botls or unusual
wetness of the landward slope and tc be
certain that:

(1) There are no indications of slides
or sloughs developing;

(i1) Wave wash or scouring sction is
net ceelrring;

{ili) No low reaches of levee exist
which may be overtopped;

{iv) Nob other conditions exist which
might endanger the structure.

Appropriate advance measures will be
taken to insure the avaflability of ade-
quate labor and materials to meet all
contingencies. Immediate steps will be
taken to contrel! any condition which
endangers the levee and to repair the
damaged section,

(¢) Flood walls—(1) Maintenance.
Periodic inspections shall be made by the
Buperintendent to be certain that:

(1) No seepage, saturated areas, or
sand boils aré oceurring;

(1i) No undue settlement has occurred
which affects the stability of the wall or
its water tightness;

(1§ii) No trees exist, the roots of which
might extend under the wall and offex

‘accelerated seepage paths;

(v} The concrete has not undergone
cracking, chipping, or breaking to an
extent which might affect the stabllity
of the wall or its water tightness;

(v) There are no encroachments upon
the right-of-way which might endanger
the structure or hinder its functioning
in time of fipod;

(vi) Care is being exerclsed to pre-
vent accumulation of trash and debris
adjacent to walls, and to insure that no
fires are being built near them;

(vii) No bank caving conditions exist
riverward of the wall which mlght en-
danger its stability; .

(vitl) Toe drainage systems and pres-
sure relief wells ave in good working con-
dition, and that such faeilitlez are not
becoming clogged.

Such Inspections shall be made imme-
‘diately prior to the beginning of the flood
season, immediately following each ma-
jor high water period, and otherwise at
intervals not exceeding 90 days. Meas-
ures te eliminate encroachments and ef-
fect repsairs found necessary by such in-
spections shall be undertaken immedi-
ately. All repalrs shall be accomplished
by methods acceptable in standard en-
giheering practice.

(2) Operation. Continuous patrel of
the wall shail he maintained during flood
periods to locate possible leakage at mon-
olith lolnts or seepage underneath the
wall. Floating plant or boats will not be
allowed to lie against or tie up to the
wall. Should it hecome necessary during
a flood emergency to pass anchor cables
over the wall, adéequate measures shall
be taken to protect the concrete and con-
struction joints. Immediate steps shall
be taken to cortect any condition which
endangers the stability of the wail.

(d) Drainage structures—(1) Maini.-
nance. Adequate measures shall be taken
to insure that inlet and outlet channels.
are kept open and that trash, drift, or

debris is not allowed to acoumnulate neay

dralnage structures. Flap gates and
manually operated gates and valves on
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drainage structures shall be examined,
ofted, and trial operated at least once
every 80 days, Where drainage struc-
tures are provided with stop log or other
emergency closures, the condition of the
equipmen$ and its housing shall be in-
spected regularly and a trial installation
of the emergency closure shall be made
at least once each year, Petlodic inspec-
tions shall be made by the Superintend-
ent to be certain that:.

(1} Pipes, gates, operating mechanism,
riprap, and headwalls are in good con-
dition;

(ii) Inlet and outlef channels are opsn;

({ii) Care is being exercised to prevent
the accumulation of itrash and debris
near the structures and that no fires are
being butlt near bituminous coated pipes;

{iv) Erosion is not occurring adjacent
to the structure which might endanger
its water tightness or stability.

Immediate steps will be taken to re-
pair damage, replace missing or broken
parts, or remedy adverse conditions dis-
closed by such inspections,

(2) Operation. Whenever high water
conditions impend, all gates will be in-
spected a short time before water reaches
the invert of the pipe and any object
which might prevent clesure of the gate
shall be removed, Automatic gates shall
be closely observed until it has been as~
certained that they are securely closed.
Manually operated gates and valves shall
be closed as necessary to prevent inflow
of flood water, All drainage structures
in levees shall be inspected frequently
during floods to ascertain whether seep-
age is taking place along the lines of
their contact with the embankment.

Immediate steps shall be taken fo cor-
rect any adverse condifion.

(e} Closure structures—(1) Mainie-
nance. Closure structures for traffle
openings shall be inspected by the-super-
intendent every 90 days to be rertain
that:

(i) No parts arte missing;

(3i) Metal parts are adequately cov-
ered with paint;

(iff) All movable parts are in satis-
factory working order, .

(v) Proper closure can be made
promptly when necessary;

¢v) Sufficient materials are on hand
for the erection of sand bag closures and
that the Iocation of such materials will
be readily accessible in times of emer-
gency.

Tools and parts shall not be removed
for other use, Trial erectlons of one ot
more closure structures shall be made
onee each year, alternating the struc-

- fures chosen so that each gafe will be
erected at Jeast once in each 3-year pe-
riod. Trial erection of all closure struc-
tures shall be made whenever a change is
made In key operating personnel. Where
rafiroad operation makes trial erection of
a closure structure infeasible, rigorous
inspection and drill of operating per-
sonnel may be substituted therefor.
Trial erection of sand bag closures is not
required. Closure materials will be care-
fully checked prior to and following
flood periods, and damaged or missing
parts shall be repaired or replaced im-
mediately. )

(2} Operation. Erection of each mov-
able closure shsll be started in sufficient
time to permit completion before flood
waters reach the fop of the structure
sill. Information regarding the proper
method of erecting each individual clos-
ure structure, together with an estimate
of the time required by an experlenced
crew to complete its erection will be given

in the Operation and Maintenance Man-
ual whigh will be furnished local interests
upon compietion of the project. Closure
structures will he inspected frequently
during flood perfods to ascertain that no
undue leakage is o¢curring end that
drains provided to care for ordinary leak-
age are functioning properly. Beats or
foating plant shall not he allowed to tie
up to closure structures or to discharge
passengers or cargo over them.

(f) Pumping plants—(1) Mainte-
nance. Pumping plants shall be inspected
by the Superintendent at intervals not
to exceed 3¢ days during flood sessons
and 90 days during off-flood seasons to
insure that all equipment is in order for
instant use. At regular intervals, proper
measures shall be taken to provide for
cleaning plant, buildings, and equipment,
repainting as necessary, and lubricating
all machinery Adequate supplies of
lubricants for all types of machines, fuel
for gasoline or diesel powered equipment,
and flush lights or lanterns for emergency
lighting shall be kent or hand at all
times, Telephone service shall be main.
tained at purnping plants. All equip-
ment, including switch gear, transform-
ers, motors, pumps, valves, and gates
shall be trisl operated and checked st
least once every 90 days. Megger tests
of all insulation shall be made whenever
wiring has heen subjected to undue damp-
ness and otherwise at intervals not to
exceed one year, A record shall be Rept
showing the resulfs of such tests. Wir-
ing disclosed to be in an unsatisfactory
condition by such tests shall be brought
to a satisfactory condition or shall be
promptly replaced. Diesel and gasoline
engines shall be started at such inter-
vals and allowed to run for such length
of time as may be necessary to insure
thefr serviceability in times of emer-
gency. Only skilled electricians and me-
chanles shall he employed on fests and
repatfs.. Operating personnel for the
plant shall be present during tests. Any
equipment removed from the station for
repalr or replacement shall be returned
or replaced as soon as practicable and
shall ke trisl operated after reingial-
lation. Repairs. requiring removal of
equipment from the plant shall be made
during off-flood seasons insofar as prac-
ticahble.

(2) Operation. Competent operators
shall he on duty st pumping plants when-
ever it appears that necessity for pump
operation is imminent. The operator
shall theroughly inspect, trial operate,
and place in readiness all plant equip-
ment, The operator shall be familiar
with the eguipment menufacturers’ in-
structions and drawings and with the
“Qperating Instructions” for each sta-
tion, The equipment shall he operated
in accordance with the above-mentioned
“Operating Instructions” and care shall
be exercised that proper lubrication is
being supplied all equipment, and that no
overheating, undue vibration or noise is

‘occurring. Immediately upon final re-

cession of flood waters, the pumping ste-
tion shall be thoroughly cleaned, pump
house sumps flushed, and equipment
thoroughly inspected, oiled and greased.
A record or log of pumping plant opera-
tion shall be kept for each station, & copy
of which shall be furnished the District
Engineer following each flood.

() Channels and foodways — (1)
Maintenance. Perlodic inspections of
improved channels and floodways shall
be made by the Superintendent to be
certain that:

() 'The channel or flocdway is clear of

.debris, weeds, and wild growth;

(i) The thanne] or floodway 18 not
being restricted by the depositing of
waste maderials, building of unauthor-
ized structures or other encroachments;

({i1) The capacity of the channel or
flooaway is nnt being reduced by the
formation of shoals;

{1y} Banks are not being damaged by
rain or wave wash, and that no slough-
ing of banks has occurred;

{v) Riprap gsections and deflection
dikes and walls are in good condition; -

(v) Approach and egress channels
adjacent to the improved channel or
floodway are sufficiently clear of obstrue-
tlons and debris to permit proper func-
tioning of the project works.

Such inspections shall be made prior to
the heginning of the flood season and
otherwise at intervals not to exceed 50
days. Immediate steps will be taken to
remedy any adverse conditions disclosed
by such inspections. Measures will be
taken by the Superintendent to promote
the growth of grass on bank slopes and
earth deflection dikes. The Superin-
tendent shall provide for periodic repair
and cleaning of - debris basins, check
dams, and related structures as mey be
necessary.

(2) Operation. Both banks of the
channel shail be patrolled during periods
of high water, and measures shall be
taken to protect those reaches being at-
tacked by the eurrent or by wave wash.
Appropriate measures shall he taken to
preven: the foreation 'of jams of ice or
debris. Large objects which become
lodged against the bank shall be re-
moved. The improved channel or flood-
way shall be thoroughly inspected imime-
diately following each major high water
period. As soon as practicable there-
after, all snags and other debris shall be
removed and all damage to banks, riprap,
deflection dikes and walls, drainage out-
lets, or other flood control structures
repaired.

(h) Miscellaneous  facilities — (1)
Muaintenance. Miscellaneous structures
and facilities constructed as a part of
the protective works and other structures
and facliities which function as a part
of, or affect the efficient functioning of
the protective works, shall be perlodically
inspected by the Superintendent and ap-
propriate maintenance measures taken.
Damaged or unserviceable parts shall be
repaired or replaced without delay.
Areas used for ponding in connection
with pumping plants or for temporary
storage of interior run-off during flood
periods shall not he allowed to become
filled with silt, debrls, or dumped ma-
terigl. The Superintendent shall take
proper steps to prevent restriction of
bridge openings and, where practicable,
shall provide for tepiporary raising dur-
ing.floads of bridges which restrict chan-
nel cepacities during high flows.

(2) Operation. Miscellaneous facili-
ties shall be operated to prevent or re-
duce flooding during periods of high
water., Those facilities constructed &s
a part of the protective works shall not
be used for purposes other than flood pro-
tectlon without approval of the District
Englueer unless deslgned therefor, (48
Stat. 1571, 50 Stat. 877; and 55 Stat. §38;
33 U.8.C. T0lc; 70le-1)  (Regs. 9 August
1944, CE SPEWF)

[seAL] . J. A, ULlo,
Major Qenerae,

The Adjutant General,

[F. R. Do¢. 44-12285; Filed, August 16, 1844;
9:44 a.m.}
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APFENDIX "B"

ASSURANCE OF LOCAL COOQPERATION

North BEud Bridge to Chicopes Town Line
North End Bridge to Boston & Albany Bridge
Memorial Bridge to South End Bridge

Mill River Conduit
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U. 5. ENGINEER OFFICE
PROVIDENCE, R.I.

F.C. 9/12
JAN 7T - 1939
Mayor's Office City of
ROGER L. FUTNAM SFRINGFIELD

Mayor Massaomsetls
’ Jamuery 5, 1939.

Lieut. Cole. J. S. Bragdon,
District Engineer,

United States Engineer Office,
Providence, Re I,

My Dear Col. Bragdon:

Pursuant to the request of your staff, and in accordance with an order
approved by the Board of Aldermen on December 12, 1938, by the cormon
council on December 28, 1938, and approved by the mayor on December 28,
1938, and in compliance with the requirements of Section 3 of the Flood
Control Act of 1936, the Secretary of War of the United States is hereby
assured by the mayor of the City of Springfield that the City of Spring-
field will comply with the provisions of Section 3 of the Flood Control
Act of 1936 in connection with the works shown on e plan entitled "Con-
necticut River Flood Control, SFRINGFIEID DIKE, Initial Fiscel Year, 1939
Unit, Project location and Index, Springfield, Mass., Comnecticut River,
Massachusetts, Scale 1" = 1500 f't. Sheet No. 1, U. S. Engineer Office,
Providence, R I Oct 1938",

The meyor of Springfield, in accordance with said order of December 28,
1958, does hereby grant to the Secretary of War, 2ll rights necessary for
the duly authorized employees or agents of the United States to enter
upon and construct the strengthening of Dikework protection from the
flood or freshet flows of the Commecticut River, extending along River-
side Road from West Street to the line between Springfield and Chicopee.

All of the land involved is, and has been, owned by the City of Spring-
field for memy years, either for the purpose of a playground or as &
publiec street, and no other title or interest is involved.

Very truly yours,

/s/ Roger i.. Putnem

Meayor
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U, §. ENGINEER OFFICE
FROVIDENCE, R. I.
F.Cs 9/12
JAN 7 1939
CITY OF SPRINGFIELD

In Board of Aldermen, December 12, 1938

ORDERED, if the Common Council concur,

.That the existing dikework protection from floocd or freshet flows
of the Commecticut River extending along Rlverside Road, be strength-
ened by the improving and raising a height of two (2) feet, the ex-
1sting earth dikework from a point 75 feet northerly of West Street
to a point 500 feet northerly of West Street, and also by the construc-
tion of a .reinforced concrete retaining wall with steel sheet piling
oxtending from the base of said retaining wall down to impervious
soil material, from said point 500 feet northerly of West Street
northerly to the line between Springfield and Chicopee, as recommended
by the Engineers of the Wer Department of United Stetes, and that
granite curbing be laid as a protection of said retalning wall, said
curbing to be laid approximately three (3) feet easterly of the face
of said wall, and

That the existing catchbasins now located at the edge of the
existing dikework be reconstructed at the sald protective ocurbing, and

That upon the strengthening of said dikework as hereintofore
provided, the portion of Riverside Road devoted to wehicular traffic
hereinafter called the roadwey, from e point 532 feet northerly of
West Street, northerly to the line between Springfield and Chicopee,
be changed to e width of 28 feet, with the easterly edge of said road-
way located as follows:

At said point 532 feet northerly of West Street at 13 feet dig-
tant westerly of the easterly line of Riverside Road;

From said point £E32 feet northerly of West Street to a point
676 feet northerly of West Street, at a distance westerly of
the easterly line of Riverside Road uniformly decreasing fram
13 feet to six (6) feot;

From said point 676 feet northerly of West Street to the line
between Springfield and Chicopee, at six (6) feet distant wester-
ly of the easterly line of Riverside Road;

And that the said roadway be repaired and reconstructed in the
location descridbed above;

And that the Superintendent of Streets and Engineering under the
supervision and direction of the Board of Supervisors, be and hereby is
authorized .to cause said work to be constructed;

And that the cost of the work be taken from the appropriation made
for the purpose; and
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WHEREAS, the work of strengthening the dikework hereinbefore mene
tioned, is to be performed by the United States of America and in
accordance with plane entitled "Comnecticut River Flood Control,
SPRINGFIELD DIEKE, Initial Fiscal Yesr, 193C Unit, Project Location
and Index, Springfield, Mass., Comnecticut River, Massschusetis,

Scale 1" ~ 1500 ft. Sheet No. 1, U. S. Engineer Office, Providence, R. I.
Oct 19%8" which are on file in the United States Engineer Office,
Providence, Rhode Island. And in accordance with the established
policy of the Corps of Engineers, the Clity of Springfield, will fur-
nish necesgary borrow pits with rights of entry thereto, and

WHEREAS, by Section 3 of the Flood Contrel Act approved June 22,
1936, known as the Flood Control Act of 1936, no money appropriated
under auvthority of said act shall be expended on the construction of
any project until states, political subdivisions thereof, or other
responsible local agencles have given assurances to the Secretary of
War that they will (e) provide without cost to the United States, all
lands, essements, and rights~of-way necesssry for the construetion of.
the. project; (b) hold and save the United States free from damages
due to the construction works; (c¢) maintein end operste all the works
after completion in acocordsnce with regulations preseribed by the
Secretary of War; end

WHEREAS, by the Flood Control Act approved June 28, 1938, lceal
flood protection works were authorized to be constructed in Springfield,
Massachusetts, along the easterly bank of the Connecticut River, from
West Street to the line between Springfield and Chicopee, which said
works are subject to the provisions of Section 3 of the Flood Control
Act of 1G36; and

WHEREAS, an slloitment of funds has been made for the prosecution
of seid works of strengthening dikework,

NOW, THERBFORE, it is hereby ordered that all lands, easements
and rights-of-way necessary for the construction of this work here-
inbefore set forth and described, be provided without cost to the
United States of Amerlca; and that the United States of America shall
be holden and saved free from demages due to the construction works;
end that the City of Springfisld shall maintain and operate the
works efter the completion thercof by the United States of Americs,
in sccordance with regulations prescribed by the Secretary of War;
and that the City of Springfield shall furnish necessary borrow
pits with rights of entry thereto.

And it is further ordered that the Mayor be and hereby is suth-
orized to grant to the Secretary of War the rights and assurances
necessary for the duly authorized employees or agents of the
United States to enter upon and construct the aforesaid strengthen-
ing of Dikework protection from the flood or freshet flows of the
Comnecticut River, extending along Riverside Road from West Street
to the line between Springfield and Chicopee.



And it is further ordered that upon the completion of the above
mentioned work of strengthening said dikework, the Meyor be and here-~
by is authorized to smcecept seid work in the name and on behalf of
the City of Springfield.

A true copy of an order passed by the Board of Aldermen, December 12,
1938, by the Cormon Council December 28, 1938 and approved
by the Mayor December 28, 1938,

Attest;

/s/ Clifford F. Smith

City Clerk

B



ASSURANCES BY THE CITY OF
SPRINGFIELD, MASSACHUSETTS

WHEREAS, funds have been allotted under the Emergency Relief
Appropriation Act of 1937, dated Jume 25, 1937 and approved by th§
Prosident of the United $tates on November 19, 1937, for the con-
struction of dike »~wks fof flood control between the North md
Bridge and the Boston and Albany Bridge in the Clty of Springfield,
Massechusetts, and | _
| WEEREAS, the United States of Americe, through the Corps of
Engineors of the War. ‘Depar'ment, having Jjurisdiction of construction
of gaid flood control projects, and in accordance with the policy of
the Federal Govermen‘i; that no money shall be expended on the con~
atruction of any project until States, political sub-divisions there-
of, or other respomsible local agencies have given assurences satis-
factory to the Secretary of War that they will (a) provide without
cost to the United States all lands, easements, and rights-of-wey
necessary for the construction of the project; (b) hold and save the
United States free from demages due ‘to the construction works; (o)
maintain end operate all the works after completion in accordance
with regulations presoribed by the Secretary of War; and

WHEREAS, by chapter 9 of the Acts of 1852 of the Commonweslth
of Massachusetts establishing the City of Sprimgfield as a muniecipal
corporation, and o.cfa in amendment thereof and in additien thereto,
end also under the provisions of chapter 117 of the Acts of 1937 of
snid Commonwealth, and also under the provisions of Genere.). laws of
Magssachusetts chapter LO sections 1, ) and 5, the city council of

the City of Springfield has the authority to authorize the acceptance
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of the offer of the United States of America to construc'ﬁ certain
works of improvement for flood protection in the City of Spring-
field, Massachusetts, and

By order of the city coumcil of the City of Sprimgfield,
¥assachusetts, approved by the mayor December 27, 1937, & certi- |
fied ecopy of whioh, with full endorsements 'Ehereon, is attached here-
to and made a part of this agreement, Henry Martens, Mayor of the
City of Springfield, was authorized in the name and behalf of the
City of Springfield to execute and deliver to the United States of
America a written ugreement agsuring to the United States of Ameor-
fos that the City of Springfield will perform what is roquired by
the Seoretary of War,
' NOW, THEREFORE, in order to comply with the established pole
ioy of the Pederal Govermment pertaining to the construction of flcod
oontrol projects and in consideration of the comstruction by the
United States of Amerit;:a. and of the benefits to acorue from the work
or improvement, the City of Springfield hereby assures the Secretary
of War as followgy~- |

| {a) That the City of Springfield will furnish, withomut cost
to the United States, all lends, easements and rights-of-way, neces-
sary for the construction of dikes along the Connecticut Ri%rer for
flood protection of the City of Springfield from the North End Bridge
to the Boston and Albany railroad bridge. The lands, essements and
rights~of-way whiéh the City of Springfield shall furnish shall in-

clude those needed for erection of said dikes and for borrow pits.

M¥aps shcswing the lands, easements and rights-of-way needed in the



-3-.

prosecution of the work will be obtained by thé City of Springfield
for the United States. Detailed property surveys and title searches
necessary to asquire the land or interests therein will be performed
by. the City of Springfield. |

(b) That the City of Springfield will save hermless and
protect the United States of America, its offioers and agents, from
any and all claims for damages and from all liabilities, but excludw
ing any cleim or olaims of an employee, contractor or subcontractor,
sorvant, agent, or officer of the United States for personal injuries
rocoived in connection with said improvement work, and excluding any
claim or- claims of a person, or persons, for injuries or damages suf-
fored by reason of the negligence of eny eﬁploy‘ée, contractor or sub=-
contractor, servant, agent, or officer of the United States engaged
in said projeot.

(¢} That the City of Springfield will hold and save the
United States of Americea free from damages due to the eonstruction
works.

(4) That the Gity of Springfield will maintein and operate
all works after completion in accordance with the regulations pre~

soribed by the Secoretary of War,

IN WITNESS WHEREOF the City of SPringfi.eld Messachusetts,

has caused its corporate seal to be affixed and its name to be signed

by Henry Martens, its mayor, thereunto duly authorized by order of
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the city council approved by the mayor December 27, 1937, this

twenty-seventh day of December, 1937,

CITY OF SPRINGFIELD

By Henry Martens
Meyor

James S. Bulkley

In proper form and
properly executed:

Donsld M. Macauley
TIty Golicitor




Mayorts Office City of
ROGER L. PUTNAM : _ SPRINGFIELD
Meyor Masgachusetts

April 21, 19%9.

Lieutenant Bettes,
United States Army Engineers,
West Springfield, Mass.

Dear Lieutenant Bettes:

Pursuent to the request of your staff, end in accordance with an order
approved by the Board of Aldermen and by the Common Council on April 10,
1939 and approved by the mayor on April 10, 193G, and in campliance with
the requirements of Section 3 of the Flood Control Act of 1936, the Seore-
tary of War of the United States is hereby assured by the mayor of the
City of Springfield that the City of Springfleld will comply with the
provisions of Section 3 of the Flood Control Act of 1936, in connection
with the works shown on a plan entitled "CORNECTICUT RIVER FIOOD CONTROL,
SPRINGFIELD DIKE, MEMORIAY ERIDGE TO SOUTH END BRIDGE, CONNECTICUT RIVER,
MASSACHUSETTS and dated 193G%,

The mayor of Springfield, in accordance with said order of April 10, 1939,
does hereby grant to the Secretary of Wer, all rights necessary for the
duly authorized employees or agents of the United States to enter upom
and construct the strengthening of Dikework protection from the flood or
freshet flows of the Comnecticut River, extending along the easterly bank
of the Comnecticut River, from the Boston and Albany Rallroad bridge to
the South End bridge and along the course of the Mill River from the Con-
necticut River easterly to a point easterly of Main Street in said City
of Springfield.

All of the necessary land and easements involved will be provided by the
City of Springfield.

Three attested copies of the above order of April 10, 1939 are enclosed
herewith,.

Very truly yours,
/s/ Roger L. Putnem
Mayor

3 COPIES Charter City of Spfld. enclosed,
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CITY OF SPRINGFIELD

In Board of Aldermen, April 10, 1939.
ORDERED, if the common council concur, that
WHEREAS, by Section 3 of the Flood Control Act approved June 22, 1936
known as the FLOOD CONTROL ACT OF 1936, no money a.ppropria:b_ed under authority
of said act shall be expended on the construction of any projeot until
States, politlical subdivigions 't:he_reof, or other responsible local agencies
have given assurances to the Secretary of War thet they will (a) provide
without cost to the United States, all lands, easements, and rights-of-way
necessary for the construction of the project; (b) hold and save the
United States free from damages due to the construction works; (¢) main-
tain and operate all the works a.f“bef completion in accordance with reg-
ulations prescribed by the Seoretary of War; and
WHERRAS, by the Flood Control Act approved June 28, 1938, local flood
protection works were authorlized to be constructed in Sprin.gfi_eld, ¥ossa~ |
chusetts, along the easterly bunk of the Commecticut River, from the
Boston and Albawy Railroad bridge to the South End bridge and along the
course of the Mill River from the Connecticut River easterly to a point
easterly of Main Street which said works are subject to the provisions of
Section 3 of the Flood Comtrol Act of 1936; and
WHEREAS, en allotment of funds hes been mede for the prosesution of
said works,
« NOW, THEREFORE, to comply with the requirements of said Seetion 3 of
the Flood Control Act of 1936, it is hereby ordered that Roger L. Pubnam,
mayor of the City of Springfield, be and hereby is authorized and directed

to assure the Secoretary of War that the City of Springfield' will comply with
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the above stated provisions of said Section 3 of the Flood Control Act of
1936 in comnection with the works shown on the plans entitled "CONNECTICUT
RIVEﬁ FLOOD CONTROL, SPRINGFIEID DIKE, MEMORIAL BRIDGE TO SOUTH END BRIDGE,
CONNECTICUT RIVER, MASSACHUSETTS and da.ted 19%9", which are now on file in
the United States Engineer 0ffice, Providence, Rhode Island., In accordance
with the established policy of the Corps of Engineers, the City of Spring-
i‘ielﬁ will furnish necessary borrow pits with rights of entry thereto,

AND IT IS FURTHER CORDERED that upon the completion of the above
mentioned work, as shown on said plans the mayor be and hereby is
suthorized to accept gaid work in the name and on behalf of the City

of Springfield,

Board of Aldermen Apr 10 1930 Common Council Apr 10 1939
Read, passed and sent down for Read and concurred
CONAUTTEenea, Geo J {lark, Clerk

Clifford F. Smith, Clerk

Presented to the Mayor for approval Apr 10 1939
Clifford F Smith, City Clerk

Mayorts Office, Springfield, Mass., Apr 10 1939
Approved, Roger L. Putnanm, Mayor

A true copy
Attests /s/ Clifford F, Smith City Clerk

Bfll



ASSURANCE BY THE CITY OF SPRINGFIELD, MASSACHUSETTS

WHEREAS, by Section 3 of the Flood Control Act approved June 22,
1956, known as the Flood Control Act of 1936, no money appropriw-
ated under authority of said act shall be expended on the construc-
tion of any project until states, political subdivisions thereof,
or other responsible local apgencies ‘hm‘re given assurances to the
Secretary of Wer that they will,

{a) Provide without cost to the United States, all lands,

easements, and rights-of-way necessary for the con-

struction of the projeot.

(b} Hold and save the United States free from damages
due to the comstruction works.

{¢) Maintaein and operate all the works after completion
in aceordance with regulations preseribed by the Sec-
retary of War,

WHEREAS, by the Flood Control Act approved June 28, 1938, local flood
protection works were authorized to be comstructed in the Comnecticut
River Basin for the protection of the City of Springfield, Massachu-
setss, which said works are subjeot to the provisions of Section 3

of the Flood Control Act of 1936; and

WHEREAS, an allotment of funds has been made for the prosecution of
éaid works.

NO¥, THEREFORE, to comply with the requirements of Section 3 of the
Flood Control Act of 1936, the City of Springfield, Messachusetts,

in accordance with an order pessed by the Board of Aldermen and con-
curred with by the Common Council March 18, 1540 and approved by the
mayor ﬁaroh 18, 1940 does hereby assure the Secretary of War that it
will comply with the above stated provislons of Section 3 of the

Flood Control Act of 1936 in connection with the proposed Mill River
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Conduit to be constructed in accordance with plans on file in the
Unite& States Engineer 0fflce, Providence, Rhode Island, entitled
"Connecti&xt River Flood {ontrol Projeet, Springfield, Mass., Conn-
eoticut River Massachusetts, Flans for the Construction of ioca.l
Protection Works, Item S.3%, Mill River Conduit Contract, February
1940." These assurances are also intended to cover such changes i1}
the above described plans as may be found necessary in the prosecu-
tion of the work. In accordance with the established policy of the
Corps of Engineers the City of Springfield will furnish necessary
borrow pits with rights of entry thereto. _

IN WITNESS WHEREOF, I, ROGER L. PUTNAM, Mayor of the City of Spring-
field have hereunto set my hand and caused the common seal of the

City of Springfield to be affized hereto this 22nd day of March 1940,

CITY OF SPRINGFIELD (SEAL)

By /s/ Roger L. Putnam, Mayor

COMMONWEALTH OF MASSACHUSETTS )
B8
COUNTY OF HAMPDEN

On this 22nd day of March 1940, before me personally
appeared Roger L. Pubnam, Mayor, who belng by me duly sworn,
did depose and say that he is the Mayor of the City of Springfield,
described in and who executed the foregoing instrument; that he
knows the common seal of the City of Springfield and that the seal
affixed to said instrument ls such City Seal; that it was so affixed
by authority of law of said City and that he signed his name theroto
by like authority.

/s/ Jemes U, Carroll
“Totary Public

My Commission Expires Mearch 21, 1942

B=-13
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INSPECTION REPORT
" FOR

FLOOD PROTECTION SYSTEM, SPRINGFIEID, MASS.

Dike Inspection Report (Part 1) Date

Location
(ﬁ‘om Sta. Eo Sta,

)

a. Grass or sod;

Degeription

be Damage due to fire:

¢+ Rain, wave, current
wash or caving
baniks ¢

d. Damage due to
rodentss

o, Damage due to live=-
stocks

f« Sand boil areas

marked




INSPECTION REPORT
“POR

FLOOD PROTECTION SYSTEM, SFRINGFIELD, MASS.

Dike Imspection Report (Part 2) Date

Loecation
(from Sta. _ to Ste. ) Description

ge Trespassing on
Right-of-Way:

h. Demage to toe

= drains:

i. Demage to Riprap:

jo Damage to Dike
= Crowns

Check items if found satisfactory,

If everything is not in order, explain below:

U

Inspected by:

c=2



Conereto Wall Inspection Repord

- INSPECTION REPORT

FOR

PLOOD PROTECTION SYSTEN, SPRINGFIEID, MASS.

a, Monolith joints

(1)
(@)

be Wall

1)
(@)
(3)
(L)
(5)

¢. Trespagsing on right-of-way

(1)
(2)
(3)
(L)

Expansion material

Concrete at Jjoints

Cracks

Date;

Settlement

Caving of banks

Bank protection

Toe drainsg

Bxcavation

Depositing materials

Construction

Fires

Check items if found satisfactory.

If everything is not in order, explain below:

Inspected by:
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INSPECTION REPORT
TOR

FLOOD PROTECTION SYSTEM, SPRINGFIELD, MASS.

Drainqgg_structuro Inspection Report Date
Location Condition

8. Valves or gates;

be Pipe H

¢c. Headwalls: : ' .

ds Riprap:

e, (abtch Basinsg

f. Stone Gutters:

" Checlc items if found satisfactory.

If everything is not in order, explain below:

Inspected by:

C-ly



INSPECTION REPORT
FOoR

FLOOD PROTECTION SYSTEM, SPRINGFIELD, MASS.

Closure Structure Inspection Re;)ort Date

Closures
Tt Noe I 1 Kos2 &t Noe 53 Oe 44 8§ Dralt
North End : Foot ¢ Foob st South: North s Tubes
UEBLCo.: of t of t M1l ¢ South t Bay State
Bldg. : Bligs 8t. t Union St. : River : End Bridge : Thread Co.

a. (oncrete

be Metal Parts

ce Timbers

ds Repairs Needed

0. Parts Needing
Paint

f. Date of last
Trial Erection

ge Sand Baps
= Available

Check items if found satisfeoctory.

If everything is not in order, explain belows

Inspected bys
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INSPECTION REPORT
FOR
FLOOD PROTECTION SYSTEM, SPRINGFIELD, MASS.

Mill River Conduit Inspection Report Date

a. Concrote

3_3_. Monolith Joints

0. Prossure Manholes

d. Sewer Commections

O Settlement

f+ Entrance Channel

2o Exit Channel

h, Debris in Conduit

i. Riprap & Derrick Stone

je« Head Gate Bay State Thread Co.

¥. Draft Tubes Bay State Thread Co.

l. Peaint on Exposed Metal

m. Backfill or Embankment

Check items if found satisfactory.

If everything is not in order, explain below:

Inspected by:




APPENDIX "D"

DRAWINGS
o PLATE

STANDARD HIGHWATER MATINTENARCE METHODS

Sack Dike or Topping I

Iumber and Sack Topping 11

Sand Boil ' III

Sacking Sloughs ‘ v

Emergency Flash Boards v
OFERATIONS

lLocation Map and Schedule of Operations VI

Pertinent Features VII to XXVI
PLANS AND PROFIIES

North End Bridge to Chicopee Town Line XXVII to XXXI

Above North End Bridge . , XXXII

South of North End Bridge XXXIII to XXXIV

Memorial Bridge to South End Bridge XXXV to XXXVIII

¥i1ll River Conduit _ XXX to XLIIX

EBENCH MARKS

Listed below are deseriptions of three U. 8. Coast and Geodetic
Survey bench merks. The elevations shown are on mean sea level datum.

1, A standard disk stamped "B 1923" set in the top of a oum-
erete post and located 75 feet north of the South End
Bridge, 105 feot east of the east rail of the New York,
New Haven & Hartford Railroad, and 7 feet north of a
fire plug. Elevation 59,852 feet.

2. A standard disk, stamped "Z 5 1933" set in the top of
the north end of the back wall of the east concrete
abutment of the Boston & Albany Reilroad Bridge, 12 feet
north of the center line of the westbhound track, and 6
inches lower then the top of the rail, Elevation 73.382
foet. .

3. A stendard disk, set in the top of a concrete post, about
111 feet north of the Boaton & Maine Railroad statiom
platform, about 65 feet south of the center line of Wason
Avenue, 11.8 feet west of the most westerly rail, and 1.k
feet west of the west edge of a brick walk leading from
Wason Avenue to the station. Elevation 61,591 feet.



WAR DEPARTMENT

CORPS OF ENGINEERS.  U.S._ARMY

RIVERSIDE

Note: Sacks should
be lapped at leas?
I73 o/l ways and well
mauled or tamped
info place.

- Stight slope fo
"~y fondward side

RIVERSIDE ELEVATION

SACKS REQUIRED PER 100’ STA.
I001b."Feed" Sacks -1 Cu.Ft. Each

i
rox. . N
ggzk os’?&f ?ﬂcgkr? Required
1.5 3 300
2.0 4 750
3.0 8 1400
4.0 8 2250
5.0 10 3250
6.0 12 4500
7.0 L4 5950
8.0 L6 7 600

'SACK DIKE OR TOPPING
STANDARD HIGH WATER
MAINTENANGE INSTRUGTION

U.S. ENGINEER OFFICE, PROVIDENGE, R 1.

Plate 1



MODEL SACK DIKE OR TOPPING
Typical Section

MODEL SACK DIKE OR TOPPING
Riverside View

PLATE |A



 WAR DEPARTMENT CORPS OF ENGINEERS, U.S ARMY

Vol 272 I

RIVERSIDE.

cND VIEW

/T SO /2;;,

o — ke . —

£

FRONT ELEVATIO

BILL_OF MATERIAL TO CONSTRUCT 100 FEET

25 pcs. /"0 12% /2’ /7 pcs. 24 "< 6’
/17 pcs. 24 <10 17 pcs. Exg'x 2

LUMBER AND SACK TOP#ING
STANDARD HIGH WATER
MAINTENANCE INSTRUCTION

U. 5. ENGINEER OFFICE.  PROVIDENGCE. R.1.

Plote 11



WAR _DCPARTMENT CORPS OF LNGINEERS, U. S ARMY

g&pz?/way

Wall should be bur/f on ﬁrm ELEVATION
foundation, with width of base

at least /% times the height-

Be sure to place sacks orn ground

clear of sand discharge.

Tie into dike if boil Is pear foe.

$
Q
b
N
S
PLAN
Do ot sock bor/ whickh SAND 90|L
aves nol put out maleriofl STANDARD HIGH WATER
relght of sock loop or ring MAINTENANCE INSTRUCTION

Shouf/o' be orty surPicien 1o
creore enough heod Yo Slow .
Qowrr flow 1hrouvgh bor/ so

thoar o rmore maferial /s ois- |).S. ENGINEER OFFICE, PROVIDENCE, R. L.

ploced and boif rums clecr .
Do riot Fry 1o shop Futly, Flow
Iorougly Horl.

Plate 1T




WAR . DEPARTMENT

CORPS OF ENGINEERS, U.S_ARMY

- Lop saofurofed orec

2 sock lengihs. __7
Adaitiona/ foyerp -----

..........

' ine of solurction
/ e

1

Number of fayers obefer
muned by veldcrly of
seepoge and omount of
material beirg carrred

Lop saturcted

ELEVATION

When available, install
filter of brush -

. orea 2 sock
wiroths o both
ernas.

e

Brush filren,
i available

Crowr of Dike

Sacks sHouwla be lord
Sstungle rashior and r1of
rreuled. 1nlo place.

SACKING SLOUGHS
STANDARD HIGH WATER
MAINTENANCE INSTRUCTION

U.S. ENGINEER OFFICE, PROVIDENCE, R.|.

Plate IIL



WAR DEPARTMENT

CORPS OF ENGINEERS, U.S. ARMY

BILL OF MATERIALS
Foi one 8-0”panel- Regular wall section.
Uptights |ioecs] 2% 4" x .07
Verl brace| 5~ 2'x4"x 3-0"
Stiingers | 5-| 1" 6 % 8-0"
tpperties| 65| 1"x&"x 23"
Lowerties| 5| ["x4" x2-3"
Didgonals| 5" 1 ["x 4" x 3 6"
Sheathing| &~ I"x & x 8:0%or randem
f widths fo mare up 36’
Wedges & (% Tl )ag %0 e - 3% Ex 4G
Fofr one'S-O'panci. Pilaster section
Same_as above list except:
B o Substitufe one upright 2¥4x2-9" for one 2¥4360"
8 Spaces @ 2°07= 160" Fanel fength (max.) Add one stringer pitce 2 x4 x 4727
LANDSIDE RIVERSIDE
. ) iy
Cul stud af pilgsler— ‘
:}It ]I}l |ﬂ ﬂn nII 11” n' i l 0 \“ﬁ IRED n| A
0 I ] I’ WS " A 0
It | H it ] \ I:: b /Xé” I!H i i I:: ::: f:| I 146G ix6 /’L’ o
N 1 S 11| S | R SO W (1 EON I | | (1 . i A b7
1 z s B M M ——Tighlen| jornis with cinders
] ® N 'N {1‘ & S -
7 s ; i 1) i sre b ! o i i e N /" Sheathing
F T T (472 MO —  § ;S | | ‘:‘ﬁ T 4'_ -=:|L TM T T T T . . ’ . 1 _\'g
) i 9 n NA'TETER B N
- i s 3 .
3 o i T — ? = S = == =] z‘,.;-afp;asrerm/_qJ y g\ 6 Man.
. ‘ Wedpés— Al '
] 4 GRS \ {Cui‘ sheathing b AT Bght
Mm L . . " gt
| §|| e g 4 $ § 3 Ml Jl 4 © NIt
7 [ Y] LMY ® m NN AY pilzsier rzise /x4 Fnd Sagona/
{ To cléar Iop of pilzsier
1 1" H it i | il H /et K ! i {x¢ swe”
-
i
/ é
y/
PN LA N
SECTION AA
2, //'///V//////_’/////////’////W//// s R 7 A T B o i
LANDSIDE ~ELEVATION [t
. T
iy ] .
T — ] o]
> N T ]
IF = 1! = i WEDGE
jL" 7 Concrete chamfer ,
ﬁ F= = CONNECTICUT RIVER FLOOD CONTROL
Ea i T EMERGENCY FLASH BOARDS
¥ o 4 - ,
2% 4 %€ FOR FLOOD WALLS
CONNECTICUT RIVER MASSACHUSETTS
PLAN N 1 SCALE: 3, 1H,% IFL. ,SHEET NO.3
U.S. ENGINEER OFFICE, PROVIDENCE, R.l, FEB. {945
g‘:rﬂ'lﬂlg ; N lm RECOMMENOED: APPROVED:
SENICR EngmeER CHIEP, TRUAZERING DIV, ‘éi!"mgv ENemEEn
KEY] DATE REVISION (indicated by A} [eEvevjox svlap &y |FILE NO.CT-4-3408 |

PLATE W



WAR DEPARTMENT

PUMPING
STATION

GHIGGPEE
SPRINGFIELD

“1

o

|

N

3
=
]
-}
3
3,
i
S

% 12 7
1
A i SPRINGFIELD
< i , oupeing  \}\ B BRI A 2 ARMORY
1] S 200G W et \DEE=—al =22 |

SILL EL.&2.T:

¥ [Eea]

a RR. 510p Loo }

o SILL EL, 63771

@

o

=3

H

«

& STOP LOG NO.Y
siLy, EL. 388

& STOP LOG NO.2

£

-

PUMPING
TSTATION
NO. 5

nS———
BAY STATE THREAD CO- E:,
STOP LOG : 7

LEGEND.

T T Overtwm Liming of Mech 1936 Fiood
I i

bk A A ol

Conduit

Top Elevetion of Wall or (e

=

27 ft. Ploce sond bags across Eim St. ot Golumbus Ave. (Plate No. J¥II)

Place sand bogs ocross NY. NH. & H RR. Go. tratks of Eim St underpass. {Plote No I}
Place sand bags across N.Y. N.H. B B. RR. Co. fracks ot Union S1. (Plafe No. XIL)

NOTE: Top of recording gage.
. Above this ppint temporary gages are estoblished.

[Glose door in river wo!l gt York Si. Jail. (Plate No, XTI )
Plete stop logs in wall at Boy Stote Turbine Qutlet. {Plate No. XEV)
| Place step logs in wall ot Springfield Gos Light Go. property at foot of Union St. [Plate No. IT)

Place stop logs in woll at South St. RR yord enfrance near Scuth End Bridge. (Plate No, IX )

Shut gate valve in pipe through well ot back of the Boy Slate Thread Co.{Piote No. XXV )

[Pioce siop logs in north doorwcy at United Electric Light Compaony. {Plate Ne. XIL)
Place stop logs in wall at foct of Bliss Sireet. (Plate Ne. XIIL)
Place stop logs in woll ot west end R.R.drivaway fo South 51 R.R yard. (Plote No.IX)

Close gate valve in wall drain on United Electric Light Co. property between Bliss and Union
L_Streets. {Flote No. XIT)

[ Close backwater goles in Worthington Strect sewer. (Plate No. -X¥T)

Glose 12" sluice gate in Bridge Street sewer. {Piate No. X¥)

Start operation of Phelps Avenue Pumping Station No. 4. (Plate No. XVIE )

NOTE: If the sewoge flow in the outfoll sewers is normal and the regulators are open, it
may be unnecessary to continue the operation of the Phelps Avenue Stofion.

Close backwater gates in Glinton Street sewer. (Plate No. XIX')

Clese backwaler gates in Cypress Street sewer. (Plate No. XVIIT )}

Open 4'x 3' sluice gate in Gypress Street sewer. {Plote No. X4IIT)

Close 4'x 4' siuice gate in Inferceptor sewer at Gypress Steset. (Plate No. XUIL)

Check flop valves in 24" drain ot Gypress Street. (Plote No. IO

Start operction of Clinton Street Pumping Stotion No. 3 . (Plate No. XIX)

NOTE: If the sewage flow in the outfall sewers is normol and the regulotors ore open, it
moy be unnecessary 1o continue the cperotion of the Clinton Street Stotion. When
the station is not in cperofion, be sure that the 4'x 3 sluice gote in Gypress Street
sewer is closed ond the 4'x 4’ sluice gote in Interceptor sewer ot Cypress Stree? is

L open.

f Close backwoter gates in Wason Ave. sewer. (Plate No. XYIV)

Close bockwater gates in Rowlond Ave. sewer. (Plate No. XEIT)

Close gate volve in Laural Ave. sewer. (Plate No. T )

Stor! operation of Rowlond fwe. Pumping Station No. |. [Plate No. XXIr}

NOTE: If the flow in the Rowlond Ave. sewer and in the Woson Ave. and Lourel Ave.
sewers is normal and the regulotors are open, it may be unnecessary to continue
the operotion of the Rowland fve. Pumping Station. However, the power shouid be
left on ond the station set for outsmatic operation whenever the River Goge reads
15.0 or more. :

At Springtield St.,.just northecst of Chestnut S1, all flow may be diverted info ihe upper

|end of the Pressure Sewer, thereby reducing the quantity pumped at Station No.l,

[Close bagkwater gofes in £Im St sewer. {Piate No. XI¥)
Qpen 3€7x 24" sluice gove in Edm SA. sewer in reguiclor chomver. (Plate Ko, X0T)
Start operation of Unign St. Pumgping Station No. 5. {Plate No, XIIL)
Llose inferceptor shice gote. Open sluice gofe inside pumping station.
NOTE: If the fiow in the vericus outfall sewers is normal ond the cegulstors ore open, it
may be uanecessary 1o continue the operation of the Union Street Station.

_I'Slose backwater gates in Woshburn 1. sewer, {Plate No. XXT)

pen sluice gote on inlet conduit. (Plate No. ZXT)

Check flap gates on West St. droin, {Plate No. JXX)

Stort operation of Woshburn 5t. Pumping $tation No. 2. (Floed pumps)

NOTE: If fiow is normal ond requlator is open, it may not be necessary fo confinue the
operction of the lorge flood pumps at the Washburn St. Station. Power shoukd be
lef1 on, however, and on aopergtor in ottendence, or controls left on fieat control.
Close 42" slice gote af entrance chamber of siphan in Columbus Ave. sewer of Mill River. (Plate
No. X}

Close bockwaler gates in York S1. sewer. (Plate No. XIT)

Close backwater gates in Union Si. relief sewer. (Plate No. XIII)

[ Close backwater gotes in Union St. sanitary sewer . (Plote No.XII)

SCHEDULE OF OPERATIONS

CONNECTICUT RIVER GAGE

RECORDING GAGE LOCATED IN WESTERLY PIER
CENTER SPAN,MEMORIAL BRIDGE, SPRINGFIELD, MASS.
ZERD OF GAGE 15 ELEVATION 37.3 MEAN SEA LEVEL.
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NOTES
STOP _LOGS

When the elevation of the Connecticut River reaches

EL57.3 or river gage reads 20 faet, Stop Logs shovld be

delivared af Hhe following locotions ond sfould be in pos.

ition when the river gage reaches the readings shown

below:

Gage 20 Ft (1) Norfhk a’oorway af Unifed Elesctric Light
Company Elev54.3

Gage 20 Ff (2} Riverwall at faoF of Bliss 5+ Elev. 8.8

Gage 20 £+ (3) Riverwall ot west end R.R, driveway fo
South 5t R.R. yard. Elev. 58.2

Gage 23 £+ (4) South 5t R.R. yard sntrance rear South
End Bridge. Efdv. 60.5

Gage 24 £1 (5) Riverwoll ot Spfld, Gos Light Co. foot of
Union Strest Elav. 62.7

Gage 24 F£ (6) Woll at turbine outlets Boy Skt Threod Lo

SAND BAGS

Sand bags should be filled and delivered to the follow-
g locations when the river reachas elsvetion 573 or
the rivar gage reads 20.0

SAND B8AGS SHOULD BE PLACED IN POSITION
AT _RIVER GAGE READINGS SHOWN BELOW

Gags 20 Ft. (1) Riverwoll af foot of Bliss Streek

Gage 20 £ (2) Riverwall of west end of R.R. a’n‘hwdy
fo Sovth 5t R.R. yord.

Gage 23 f¥ (3) South St R.R. yord entrance neor South
&nd Bridge. :

Gage 24 ¥ (8) Door in Riverwall at York St jail

Gage 24 Ft. (5) Riverwoll o Spfid. Gos Light Co., foof of
Union St.

Gage 26¥+ (6) N.Y,NH § H.R.R. Co trocks of Elm St
wnderposs.

Gage 2654 (1) MY, NH. 8 X RR Co. tracks of Union Street
Gage 27 f% (8) Elm Streat af Columbus Avenve.

CONNECTICUT RIVER FLOOD CONTROL

FLOOD PROTECTION SYSTEM
SPRINGFIELD, MASS.
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